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ADVERTISEMENT, 

To meet the wishes of many instmcters, a short COMPEND 
OF MENTAL ARITHMETIC has Leen prefixed to the book, in 
the hope that it will now be found to contain all that is necessary. 
The compend is confined to simple elementary rules, in order to 
ftunish an introduction to the study. 
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PREFACE 

TO THE FIRST EDITION OF 

YHELCH'S AMERICAN ARITHMETIC REVISED. 



^ Comklering the encoaragement with which the oriffinal work haf nef., 
■iiioe it! fireu appearance to the public, the author feeli aawred that a liftje 
■ysteiD waa wanted, and will still receive the entire a}^obatioo of a gemyi- 
0U8 public. 

*< If a quick sale and continued demand of a book are recommendatioofy 
this syatem of Arithmetic may claim a competent share of them ; for 
since the first publication of the original, not less than 26000 copies have 
been published and sold, and yet an increasing demand.*' No other recom- 
Biend^tions than these and its own merits will be oflered in this editions 
desirous to increase the benefit of the work, the author has mademai^ 
important additions and corrections and omitted all matter which wan 
deemed superfluous in the original. In revising the work, it was thought 
proper and beneficial that additions to tlie rules of Interest and to the 
method of casting interest on Notes, Bonds, &c. should be made, and also 
that it should comprise a few valuable rules which have never ap|)eared 
in die original, viz. — Compound Average Judgment^ Commieeion, Bro- 
kerage, Insurance t Barter, Loet and Oain, Single and Double 
Position, Arithmetical and Geometrical Progression; and a series of 
osefiil Miscellaneous Questions; all arranged and well calculated to 
promote instruction in this branch of science. 

The Revisor having been for many years engaged in instructing, found tlia* 
a thorough knowledge of the i2u/« previous to the operation of tiie Example, 
was highly requisite before any progress could be made; and tliat the easiest 
wuthoa to simplify and make it familiar was lar the best. This ispresunud 
to be accomplished.^^ 

Annexed to eac^Rule are interrogatories numbered by figures in their 
order, and these figures referring to a like, in the Rule, where the answer to 
the t nterrogative should commence ; and . when tliese are once perfectly 
oommitted to memory, all obscurity is removed and the Rule then becomes 
easy and plain and. needs but little or no further explanation. 

As this work is now presented to the public, the author has fiill confidence 
in commending it to instructers, well assured it will lessen tlieir own labor 
and facilitate the improvement of their pu|^ils. It is perfectly obvious, that 
rreat convenience will be found both by instnicters and scholars in having 
the interrogatives printed on tlie same paffe with the rule froin which they 
are to be answered, as no labor is required in selecting appropriate answers 
bv reading and studying the whole rule. This system, it is hoped, will sup- 
pi^ the long sought for Classical Arithmetic, whereby whole schools can 
oe examined, collectively or separately ; and while the author expresses his 
eonfid^M^ of the merits of such a wqrk, he ti-usts tliat the following pagea 
wOl sufficiently recommend themselves. 



y Google 



TABLE OF CONTENTS, 



Addition Tab1e« 


8 


Multiplication Table, 


12 


** Deeiaal FrM(ioni» 


41 


" of Decimals, 


42 


»» Tulgar FracUodf, 


86 




69 


Average Judgment, 


62 


Multiplication of vulgar fitu^ions, 92 


Alligation, 


121 


Middle Zone of a Sphere, 


177 


" . Medial, 


121 


Middle Fnistum of an EUptie 




** Alternate, 


122 


Spindle, 


180 




148 


Numeration Table, 


6 


Brokerage, 


106 


Practice, 


115 


Barter, 


1101 Position, 


126 


Banking, 
Book-Keeping, 
Compound Addition, 


217 


Prism, 


169 


219 


Pyramid, 


171 


19 


ParaUebpipedon, 


190 


** Subtraction, 


82 


Reduction of Decimal Fractions, 


46 


•* Multiplication, 


61 


Redtiction, 


49 


•» Average Judgment, 


63 


" Descending, 


48 


** Division, ^ 


57 


** Ascending, 


60 


*» Interest, 


104 


Rule of Three in vulgar fiBCtiou 


, 98 


Commission, 


106 


Round Timber, 


184 


Cube Root, 


135 


" of a true taper. 


186 


Cylinder, and Cone, 


171 


Reduction of Coins, 


140 


Cubical Figures, 


190 


Simple Addition, 


9 


Currency, 
Decimal Fractions, 


209 


" Subtraction, 


10 


39 


" Multiplication, 


11 


Division of Decimals, 


43 


" Division, 


l& 


Double Rule of Three, 


78 


Short Division, 


18 


Division/of Vulgar Fractions, 


92 


Subtraction of decimal fractions. 


42 


Discount, 


108 


Single Rule of Tliree Direct, 


63 


Double Fellowsliip, 


114 


Subtraction of Vulgar Fractions, 


89 


Double Position, 


126 


Simple Interest, 


94 


Duodecimals, 


153 


Single Fellowship, 


112 


Equation of Payment!, 


109 


Single Position, 


125 


Eliptic Spindle, 


179 


Square Root, 


128 


Elipsoid, 


178 


Superficial Measure. 


155 


Figures of equai sides, 
" unequal sides. 
Frustum of a Cone, 


170 Solid Measure, 


169 


1 70 Segment of a Cone, 
178 " Gtobe. 


174 
176 


Form^ of Writings, 


214 


Splieroid, 


178 


Geometrical Prtigression, 


150 


Square Timber in ronnd. 


181 


Globular Spliere, 


176 


Standard of Foreign GoM, 


224 


Gunter*s Sliding Ru!e, 


188 


Tare and Tret, 


118 


Guaging, 

Hewn Lumber in roood. 


191 


Tapering hewn timber on equal 




184 


sides, 


187 


'* Sides equal. 


186 


Vulgar Fractions, 


80 


Insurance, 


106 


Wedge, 


174 


Inverse ProportiOD* 


76 


•Wood Measure, ' 


188 


Long Division, 


16 


Water Levelling, 


199 


Loss and Gain, 


111 







y Google 



FIRST LESSONS 

IN 

ARITHMETIC. 



LESSON FIRST .• 

A thk^ standiaff alone, as a ball, connts 
If anomer thinpf be put with it, they both count • 
If two thii^ be put Mth it, they all count • # 
If three thmgs be put with it, they count • • • 

• ••• 
• •••• 



If four things, they then count 
If five tilings, they then count 
If BIX things, they then count 
If seven things, uiey count 
If eight, they then count 
If nine, they count 



The piipils must be taught to count the V Ct to diAfent 
to eount up the total of the four upper linea oi ftULi^timt object 
being to Jeam them to count as fkr ag tea. 



One. 

Two. 

Thres. 

Four. 

Five. 

Six. 

Seyen. 

Eight. 

Nine. 

Ten. 



directions, and 
of the leaaoB 



LESSON SiXJOND.* 

Taw, 

Oxi # and ########## count Elbtxn. 

Two » ## and #•##•####• count Twbltx. 

TnaBB ### and ^S# # #^#0## count TBiaTssH. 

Foua. •••• end # ####### # # count FovaTsnir 

Fits •#••• and ••#•••##•• count Firninir. 

Six ••••#• and #» # »»#»»»# count Bixtbbit. 

Eight ..######## and ###^###S## count EiaaraBir. 
Niya. »##### # ### and ########## eount Nihxtxxn. 
Tan •#••#•••#• and ••••••#••• count Twbntt. 

* The lessons thus fliarked * should be taught to classes hj ocular demon- 
stration, by means of a lawe slate, or Mack bodrd, placed in some oonspionovs 
part of the school-room, when an individual is to be instructed, the booK itself 
can be used, while the pupil is learning and reeiting. Puirib must understand 
thoronghlT before passing forlrard. Tlie les s ons can afterwards be recited 
without the book or slate. 
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ff FIBST LESSONS 

LESSON THIRD .• 

Ten •••••••••• and ) m^,^^ 5 if both lines be 

Ten ••••••••••makes ^^^^^9 ^comited. 

If there be counted, with the twenty above. 



Onb • they a]] 
Two •• they a 
Three f •• the] 
Four •••• tJ 


make ...« 


• .Twenty-One. 


l11 make. 


, . .Twenty-Two, 


r all make 


, . .Twenty-ThhfFi 


ley all make ........ 


. . .TWENTY-FOUE. 


Five • • • • • 


t iGV all make 


. . .Twenty-Five. 


Six •••••• they all make .... 


. . .Twenty-Six. 


Seven ••••••• they all make . . 


. . .Twenty-Seven; 


Eight •••••< 


»•• they aU make. 


. . .Twenty-Eight. 


Nine •••••< 
nr*«i«r A A A A A 1 


i • • • diey all make .Twenty-Nine. - 

A A A A A ♦Ka'it all v«><>i-">- rn^..^_ X 


J.EN VVVVV^ 

Thirty-One. 


pvvvv tneyaJlmr 
Fifty-Five. 


Seventy-Eight* 


Thirtt-Two. 


Fifty-Six. 


Seventy-Nine, 


Thirty-Three. 


Fifty-Seven. 


Eighty. 


Thirty-Four. 


Fifty-Eight. 


Eighty-Onk. 


Thirty-Five. 


Fifty-Nine. 


Eighty-Two. 


Thirty-Six. 


Sixty. 


Eighty-Three. 


Thirty-Seven. 


Sixty-One. 


Eighty-Four. 


Thirty-Eight. 


Sixty-Two. 


Eighty-Five. 


. Thirty-Nine. 


Sixty-Three. 


Eighty-Six. 


Forty. 


Sixty-Four. 


Eighty-Seven. 


Forty-One. 


Sixty-Five. 


Eighty-Eight. 


Forty-Two. 


Sixty-Six. 


Eighty-Nine. 


Forty-Three. 


Sixty-Seven. 


Ninety. 


Forty-Four. 


Sixty-Eight. 


Ninety-One. 


* Forty-Five. • 


Sixty-Nine. 


Ninety-Two. 


Forty-Six. 


Seventy. 


Ninety-Three. 


Forty-Seven. 


Seventy-One. 


Ninety-Four. 


Forty-Eight. 


Seventy-Two. 


Ninety-Five. 


Forty-Nine. 


Seventy-Three. 


Ninety-Six. 


Fifty. 


Seventy-Four. . 


Ninety-Seven. 


Fifty-One. 


Seventy-Five. 


Ninety-Eight. . 


Fifty-Two. 


Seventy-Six. 


Ninety-Nine. 


Fifty-Three. 


Seventy-Seven. 


One Hundred. 


Fifty-Four. 







t The instnicter sbould follow up this plan of illustration, (fhmi twratj* 
one to thirty,) as for as one hundred, or fortfaer, if he thinlu proper. 
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IN ARITHMEna ^ 

ADDITION. 



LESSON FOURTH.* 

How many balls are two balls and three balls ? 

How many balls are three balls and two balls ? 

Two balls and three balls are how many balls ? 

I'bree balls and two balls arc how many balls ? 

lio\7 many balls are two balls and four balls ? 

(^our balls and two balls are how many balls ? 

Tiiree balls and three bolls are how many balls ? 

How many bUls are two baHs and &ve balls? 

How many balls are five balls and three balls? 

How many balls are four balls and three balls ? 

How manv balls are six balls and two balls ? 

Seven balls and three balls are how many balls ? 

Eight balls and two balls are how many balls ? 

How many balls are six balls and four balls ? 

How many balls are five baHs and five balls ? 

Henry has three balls, and George has five balls; how* 
many balls have both? 

James lost four balls, and John lost five balls ; how many 
balls did both lose? 



LESSON FIFTH. 

To be recited without the book or ilate. 

One and two are how many ? 

Two and one are how many ? 

Two and three are how many ? 

Throe and two are how many ? 

Two and four are how many? 

Three and three are how many ? 

Two and five are how many ? 

Five and three are how many ? 

Four and three are how many ? ^ ^ 

Three and five are how many ? 

Four and five are how many ? 

Six and two are how many ? 

Seven and three are how many ' 

Eight and three are how many ? 

After a full explanation, the scholars should be made to recite tnm the 
leMons of this nature, without the illustrations upon the black board. 
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FIRST LESSONS 
LESSON SIXTH.* 



A shoemaker manufactured 
two boots and four shoes in 
a week, and his apprentice 
made two boots during the 
same week ; how many boots 
and shoes did both of them 
finish »n all that week ? 



A farmer's son drove three 
sheep and one cow to pasture ; 
how many animals did he 
drive in all ? 

Suppose he had driven 
three cows and one sheep, 
how many would there then 
have been ? 



Lucy had in her garden 
four rose-bushes, two gera- 
niums, and three tulips ; how 
many flower-plants had she 
in all ? 

George recited on Monday 
three lessons in Arithmetic; 
on Tuesday, two lessons in 
Grammai:; on Wednesday, 
one lesson in Spelling; on 
Thursday, four lessons m Ge- 
ography ; and on Friday there 
was no school : how many les- 
sons did he recite that week? 

If there be on one table two 
plates ; on another table, three 
cups ; on another table, five 
b-aucers ; and on another ta- 
ble, four tumblers, how many 
dishes are there in all? If 



-^-^ 




you add to the number cf 
dishes the number of the ta- 
bles, how many will it make ? 

In James's clothes' trunk 
there are two jackets, three 
handkerchiefs, four waist- 
coats, one coat, and six col- 
lars; how many articles of 
clothing are there in all ? 

A woodman cQt down five 
oak trees, three maple trees, 
six birch trees, eight pine 
trees, and nine spruce trees ; 
how many did he cut in all ? 

Jacob, on a sjiooting excur- 
sion, killed five squirrels, three 
pigeons, two'quails, three par- 
tridges, two robins, and eight 
woodpeckers ; how many did 
he shoot in all ? 



* Addition of different things tosethor. This lesson will require an explana- 
tion from the instructe/ before it will be aufficiently understood. The explaua> 
tion had bettd^be made before giving out Uie lesson to bo Icarot. 
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IN ARITHMETia 



LESSON SEVENTH. 



Chailes has three cents, 
tnd George has five cents; 
how many have hoth ? 

Three and five are how 
many? 

John gave three cents for 
mn orange, and seven cents 
for a top ; how many cents did 
he give for hoth ? 

Three 'and seven are how 
many? 

Charles's fiither gave him 
three cents at one time, and 
nine at another; how many did 
he have ? 

How many are three and 
nine? 

If there are four'scholars in 
the first class, and seven in 
the second, how many are in 
both classes ? 

How many are four and 
seven ? 

John found, while walking 
to school, six walnuts, and 
while coming home he found 
^ve more ; how many did he 
find in all? 

Six and five are how many ? 

If the schoolmaster pun- 
ished four scholars in one 
week, and six in another, how 
many did he punish in both 
weeks ? 

Four and six are how many ? 

George's father owned four 
horses, and Charles's father 
owned eight ; they put them 
all into one stable ; how many 
were there in the stable ? 

Add four to eight, and how 
many will it make ? 



Levi used seven pead m 
one week, and nine in anothof 
week ; how many did he use 
in both weeks? 

Seven and eight axe how 
many? 

Add seven and nine to- 
gether, and what will tiie 
amount be ? 

A boy skated two miles in 
one day, three miles on an- 
other day, and four miles on 
the third day ; how many miles 
did he skate in all ? 

Two, three and four are 
how many ? 

Three boys, five girls and 
two men were in a sleigh to- 
gether ; how many persons 
were there in all ? 

Three, five and two are 
how many ? 

Isaac went out to fish, and 
caught four fishes ; Jacob went 
into the woods, and shot six 
rabbits ; and their father went 
to the poultry yard, and killed 
three chickens : all these were^ 
put on the table for dinner: 
how many wore there in all ? 

Three, six and four are how 
many? 

If tliere be in a bam six 
horses, five cows, and seven 
sheep, how many animals are 
there in all? 

Six, five and seven are how 
many? 

A stage drawn by six horses, 
a coach by two, and a chaise 
by one, passed by ; how many 
horses were there in all ? 
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FIRST LESSONS 
SUBTRACTION. 



LESSON EIGHTH. 





The fingers and thumb on one hand count how many ? 

If you take away three fingers and the thumb by shutting 
them up, how many remain open ? 

Now, if you shut up that one also, how many will remain 
open? 

Take one from one, and how many remdn? 

Take four from five, and how many remain ? 

Take two balls from three balls, and how majiy remain? 

From three balls take two balls, and how many remain ? 

From five balls take two balls, and how many remain ? 

Take three balls from five balls, and how many remain? 

Take three balls from seven balls, and how many remain? 

From e^ht balls take three balls, and how many remaiB? 

Take four balls from seven balls, and how many remam ? 

Take five balls from ten balls, and how many remain ? 

From ten balls take four balls, and how many remain? 

From nine balls take six balls, and how many remain ? 

Take from ten balls, three balls, and how many remain ? 

Take seven balls from nine balls, and how many remain? 

Charles had in his pocket ten marbles ; he took out six and 
gave them to his brother ; how many had he left? 

The following may be recited without the black board. 

Two from three leave how many ? 
Two from four leave how many? 
Two from five leave how many ? 
Three from five leave how many ? 
Three from four leave how many ? 
Four from five leave how many r 
Two firom six leave how many ? 
Five from eight leave how many ? 
Six from nine leave how many ? 
Seven from ten leave how many ? 
Five from ten leave how many? 
8iz firca Urn ieavo bow maajr ? 
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IN ARrniME'na d 

LESSON NINTH. 

If yoirbuy a primer for four cents, and give the bookseller 
ten cent^ how many cents should he give you in chan^ ? 

If Charles buy an orange for five cents, and sell it for six 
cents, how many cents does he gain ? 

George had ten walnuts, and gave three of them to Caleb ; 
how many walnuts had he left ? 

If you nave twelve cents, and pay seven of thsm for candy^ 
how many cents will you have left ? 

A man shot at fifteen birds, and killed all but six ; how 
many birds did he kill ? 

Fourteen boys were playing at football ; six of them went 
home, tired ; how many were left at play ? 

Seven firom twelve leave how many ? 

At the end of a quarter, eleven boys left school ; and at 
the beginning of the next ciuarter,^eventeen new pupils joined 
the school : how many scholars did the master sain ? 

Jacob has twenty buttons on his coat, and seven on his 
vest; how many more had he on his coat than he had on his 
vest? 

A fanner gathered firom his orchard last year twenty-one 
Murels of apples; the present year he had but fifteen; what 
was the amount of difference ? 

If you should buy twenty-five pounds of raisins, and the 
grocer should send them home in two bundles, one of which 
snould weigh thirteen pounds, how many pounds ought the 
other parcel to weigh? 

If nineteen persons be in a room, and only four of them 
be sitting, how many of them are standing ? 

Seventeen men, sailing^ in a boat, were overset, and five 
of them were drowned; how many were saved ? 

' Eighteen crows were caught in a net, and four of them 
escaped while the fanner was trying to take them from it ; 
how many did the farmer get ? 

A man owed twenty-six dollars, and paid seven; how 
many dollars did he then owe ? 

Sarah made sixteen handkerchiefs, and gave four of them 
to her friends ; how many had she left? 

Caroline carried a bunch of twenty-five quills to learn to 
make pens, and she cut up nine in learning ; how many had 
she left? 

Charles learned ten chapters in the Bible, and Lydia learned 
eighteen ; how many more did Lydia learn than Charles? 
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«i FIRST LESSONS 

LESSON TENTH. 

In Addition and Subtraction combined. 




A canal boat took from a pile of twelve ^ bales of cotton 
four bales into the fore part and three bales in the aft part ; 
how many bales were left in the pile ? 

One man owed another twenty-three dollars^; he paid him 
at one tmie seven dollars, and at another time six dollars ; 
how much remained due after both payments ? 

A stage went twenty-one miles in three hours; the second 
hour it went seven iniles, and the third hour it went six 
miles ; how many miles did it go the first hour? 

Take eight and nine from twenty-five, and what remains ? 

Susan had made nineteen pincusliions for sale at fairs ; 
she gave five to a fair for the Sabbath School, and nine to 
the fair for the benefit of the poor ; how many had she left 
to give away? 

A boy had seventeen cents to spend on his birthday, and 
bought six cents' worth of gingerbread and three cents' worth 
of apples; the rest of the money he spent for candy; how 
many cents' worth of candy did he buy ? 

A pupil agreed with his master to learn fifteen lessons in 
Geography in three weeks ; the first week he learned seveni 
and the second week six; how niany had he to learn the 
Ihird week ? 

A girl had a week given her to learn six lessons in Arith- 
metic and four lessons in Astronomv; she recited well in 
five of the lesp/:nfi in Arithmetic and two of the jessons in 
Astronomy ; how many lessons was she deficient in ? 

Charles had fi\e marbles, and James had eight ; but in going 
home from school, one lost three, and the other lost four: 
how many did thev both have left ? 

Nine and four n-om ten and five leave how many? 

Ten and five from eleven and seven leave how many ? 

To seven add two and four, then subtract five, and how 
many remain ? 
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IN ARITHMETia 
MULTIPLICATION. 



LESSON ELEVENTH.* 

Joseph's master told him he would give him a top every 
week mat he would recite his lessons correctly durmg.the 
month ; Joseph recited all his lessons well only one week ; how 
many tops did he receive ? 

One tmies one is what number ? 
. How many balls are one time two balls ? 

How many balls are two times one baU ? 

How many balls are two times two balls ? 

How many balls are two times three balls ? 

How many balls are two times four balls ? 

How many balls are two times five balls ? 

How many balls are two times six balls ? 

How many balls are two times seven balls ? 

How many balls are two times eight balls ? 

How many balls are two times nine balls ? 

How many balls are two times ten balls ? 

How many are three times two ? three times three ? three 
times four? three times five? three times six? tiuree times 
seven ? three times eight? three times nine ? three times ten? 

How man^are four times two ? four times three ? four times 
four ? four tunes five ? four times six ? four times seven ? four 
times eight? four times nine ? four times ten ? 

Hownnan^ are five times two ? five times three ? five times 
four? five tunes five? five times six? five times seven? fixQ 
times eight ? five times nine ? five times ten ? 

How many are six times two ? six times three ? six times 
four? six times five? six times six? six times seven? six times 
eight ? six times nine ? six times ten ? 

How many are seven tunes two ? seven times three ? seven 
times four ? seven times five ? seven times six ? iseven times 
seven? seven times eight? seven times nine ? Seven times ten ? 

How many are ei^ht times two? ei^ht times three? eight 
times four? eight tunes five? eight times six? ei^ht times 
seven ? eight times eight ? eight times nine ? eight tunes ten ? 

How many are nine times two ? nine times three ? nine times 
four ? nine times five ? nine times six ? nine times seven ? nine 
times eight? pine times nine ? nine times ten ? 

How many are ten times two? ten times tiuree ? ten times 
four ? ten times five ? ten times six ? ten times seven ? ten timef 
•ight ? ten times mnc ? ten times ten? 
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FIRST LESSONS 




LESSON TWELFTH. 

If one ship has 
three masts, how 
raany masts are 
there m three ships? 

Three times three are how many ? 

If one harrel has rax hoops, how many 
hoops are these upon two harrels ? 

How many are twice six ? 

If two houses have ten win- 
dows each, how many will hoth 
have? 

Two times ten are how many ? 



tuuSu 





If a ladder has 
cdeven rounds, 
how many rounds 
nas three ladders 
of the same 
length? 

Three times eleven are how many? . 

If eleven he multiplied by three, what will be the amount ? 

What number will be produced by multiplying twelve by 
three ? • 

If one apple cost two cents, what will twelve apples cost? 
What wi" five cost ? What will seven cost? 

If a horse travel seven miles in one hour, how fu wiU he go 
If he travel four hours ? 

If there are eight forms in the school, and each form have 
nine seats, how many scholars can be seated ? 

If the school keeps six hours every day, how many hours 
wiU a pupil be in school during six days ? 

A quarter of a dollar is twenty-five cents ; how many cents 
are two quarters ? three quarters ? four quarters ? 

An ea^le is ten dollars ; how many dollars are there in ten 
eaffles ? m fifteen eagles ? in eighteen eagles ? 

If there are seven days in one week, now many days are 
there in four weeks ? 



y Google 



IN ABITHBfEnC. 
DIVISION. * 



LESSON TinRTEENTH.* 

Divide two balls between two boys, and what num- • | • 
ber will each boy have ? 

How many times is one contained in two ? 

Divide four bajls between two boys, and how many balls 
will each boy have ? 

Two is contained how many times in four ? 

Divide six balls between three boys, and how many baUs 
will each boy receive ? 

Three is contained in six how many tunes ? 

Divide six balls between two boys, and how many will each 
have? 

Two is contained how many times in six ? 

Divide eight marbles between two boys, and how many will 
each get? 

What number will be obtained by dividing eiffht by two ? 

If nine marbles be equally divided between wee boys, how 
many will each boy have ? 

Three is in nine bow many times ? 

Suppose ten balls were to be given equally to five boys, 
bow many ought each one to have ? 

Five is in ten how many times ? 

Two pears cost two cents ; how much did one cost? 
^wo oranges cost four cents ; how much did each one cost ? 
Three apples cost six cents ; how much did each cost? 
Two lemons cost six cents ; how much did one cost ? 
Two tops cost eight cents ; how much did one cost? 
Three pencils cost nine cents ; how much did each est? 
Five quills cost ten cents ; how much did they cost apiece ? 

In four how many times two ? 

In six how many times three ? how many times two ? 

In eight 1h)w many times two? how many times four? 

In nine how many times one ? how many times three ? 

In ten how many times two ? how many times five ? 

How many times is three contained in fifteen? in eighteen? 
in twentjr-one ? in thirty ? 

Ten mills make one cent ; how many cents, then, are there 
in one hundred mills ? in fifty mills? 
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xd FIRST LESSONB 

LESSON FOURTEENTH. 

If twenty-five cents be put in five equal piles, how many 
cents will there be in each pile ? 

Five is contained in twenty-five how many times ? 

If Charles owes John thirty cents, and pays him two cents 
each day, how long will it take him to pay the whole ? 

Thirty divided by two gives what number ? 

Three girls agree to give a present to their instructer which 
will cost Siem thirty-three cents ; what will each girl have to 
pay? 

Three is in thirty-three how many times ? 

A Sunday school, containing forty scholars, go every Sab- 
bath in procession from the vestry to the church; how many 
sections of them will there be if they walk four together ? how 
many if they walk two together? 

How many times is four contained in forty ? 

If Sarah has forty-five apples, and eats nine every week as 
long as they last, how many weeks will she be in eating them 

How many times is nine contained in forty-five ? 

Caroline's mother made thirty-six pies for Thanksgivmg, 
and two of them were ate at dinner each day while they lasted; 
how long did it take to eat all ? 

Two is contained how many times in thirty-six ? 

Divide thirty-six nuts among twelve boys, and how many 
will each boy have ? 

Twelve is contained in thirty-six how many times? 

A class had a book of forty-eight pages to read through ; the 
master gave them six pages to read each day ; how many days 
did it taie them to get through the book? 

How many times is six contained in forty-eight? 

A fanner sent sixtv-six bushels of com to market, and his 
agent happened to sell iust eleven bushels each day ; how long 
did it take him co sell the whole ? 

Sixty-six contains how many times eleven ? 

Divide fiity cents among ten boys, and how many cents will 
each have ? 

Divide seventy-five cents among three boys, and how many 
cents will each have ? 

A book contains sixty-six lessons, and a class of boys re- 
cited eleven of them each week ; how long did it take them to 
get through the book ? 
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IN ARITHMETIC. xvii 

LESSON FIFTEENTH. 

Maltiplieation andDlvbioii oombined. 

A father ^ve hid tiro sons five cents on Saturday and on 
Monday, to he divided equally between them ; how many cents 
would each have ? 

James went out two afternoons to pick berries, and obtained 
three pints each time, and he divided them equally between 
Ibb Either and mother ; how many pints did each have ? 
^ A butcher went to market three days, and each day bought 
ax cattle ; he killed two each day : lu>w many days did it take 
him to kill the whole ? 

Two boys bought five oranges for four cents apiece; how 
much did each boy pay ? 

If six times six cherries be divided among nine ghds, how 
many will each have ? 

If seven times nine apples be divided among three girls, 
how many will be the share of each? 

Nine tunes six divided by three times nine give how many ? 



LESSON SIXTEENTH. 

Addition, Subtraction, Multiplication and Division combined. 

One boy had two nuts, another had three nuts ; they put 
them away to dry, and a rat ate up one ; how many were there 
left for each boy ? 

Charles's father gave him two cents for every week that he 
brought home from school a reward of merit, which he did for 
three weeks ; and because Charles had tried hard to do the same 
the next week, he gave him three cents more : Charles spent 
one cent for candy, and divided the rest among himself and three 
sisters ; how many cents did each have ? 

Add together seven and five, from the sum subtract three, 
multiply the remainder by two, and divide the inroduct by 
three, and what will be the result ? 

There were in a school eight girls and ten boys at the close 
of a quarter; at the commencement of a new quarter, it was 
found that seven girls and four boys more were added to the 
school ; the master sent away five the first week for bad behavior : 
there were four benches in the school ; how many scholars sat 
en each bench ? 
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JEvffi FIRST LESIONS 

FRACTIONS. 




LESSON SEVENTEENTH.* 

A Fraction is a part of any whole thin^. When the parts 
into which a thin^ is cut or divided are just alike, in size or 
value, they, are said to be equaL 

Any thing, as, for instance, a square 
piece of paper, which has been cut 
into two equal parts, is said to be di- 
vided into halves. 

It makes ho difference in what di- 
rection it be cut, if the parts be equaL 
How many halves are there in a whole thing ? 
If a piece of paper be cut into four equal parts, \ 
It is divided into fourths, or quarters. 
How many quarters are there in a whole thing ? 
How many quarters are there in half a thing ? 
What part of a whole thing is a quarter? 
If a thing be divided into eight equal parts, each 
part is called an eiffhth. 
How many eighths are there in a quarter? 
How many in a half? In three quarters ? 
How many in a whole thing ? 

A thing cut into three equal parts is said to be | 
divided into thirds. 

Thus, if James should divide a piece of candy 
equally between Idmself and two schoolmates, 
they would each have a third part 

If a thing be cut into six equal parts, each part 
Is called a sixth. 

How many sixths are there in a third ? 

How many sixths are there in two thirds ? 

How many sixths are there in a half? 

How many sixths are Aere in a whole thing? 

If a thing be cut into nine equal parts, each part 
is called a ninth. • 

How many ninths are there in a third? 

How many in two thirds ? 

How many in a whols thing ? 
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IN ARItHMETlC. ' xix 

LESSON EIGHTEENTH.* 

If a boy has eight marbles, and loses four, 
what part or proportion does he have left ? 

If ne loses two, what proportion does he 
lose ? What proportion does he have left ? 

If he loses one, what part of the whole does he lose? 
What part will he then have left ? 

What part of eight is seven ? What part is six ? What 
part is four ? What part is one ? What part is two ? What 
part is five ? What part is three ? 

Is there any difference between two eighths and one quar- 
ter ? Or between four eighths and a htdf ? Or six eighths 
and three quarters ? 

r 

Abte.— The instnicter ihould here teach the pupUi to give the loweit termii 

What part of nine is three ? 

What proportion of nine marbles is six? 

What part of six is three ? What part of six is 
two? What part of six is one? What part of 
nine is one ? What part of nine is six ? A third 
of nine is how many ? Two thirds of nine are how many ? 

What part often ia two? What part is six ? What 
part is five? What part is four ? What part is eight? 
What part is three ? What part is seven ? 

Four fifths of ten are how many ? 

Three fifths often are how many? 

Two fifths often are how many? 

Five fifths is what proportion often? 

If a sheet of gingerbread is worth ten cents, how much is 
one fifth of it worth ? What is two fifths of it worth ? 

When wood is seven dollars a cord, what proportion of a 
cord can you buy for one dollar ? What proportion for two 
dollars-? For three dollars? For four dollars? For five 
* dollars ? For six dollars ? 

Suppose there were twelve scholars in your class, how 
many will half of them be? A quarter? A sixth? Three 
quarters? Two sixths?. Four sixths? Five sixths? A 
third? Two thirds? 

What part of twenty is ten? Five? Fifteen? Nineteen? 
Four? Eiffht? Twelve? Sixteen? Two? 

If there be for^ lines on a page, how many lines will three 
qiuartenbe? 
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XX •FIKST LESSONS 

41. 

U^SSON NINETEENTH. 

^ SB 

If jon can bay a sheet of gingerbread for ten cents, yoa 
can, of course, buy more than a sheet for fifteen cents ; now, 
how much giiieibread will fifteen cents buy ? 

If you can ouy a sheet of gingerbread for ten cents, you 
can, of course, buy more than a sheet for twelve cents ; now, 
how much gingerbread will twelve cents buy ? 

If wood is seven dollars a cord, how much can you buy for 
ei^t dollars? For nine dollars? For twelve dollars? For 
ten dollars ? For thirteen dollars ? For eleven dollars ? For 
fourteen dollars ? 

Suppose the school contained twenty-six scholars, and the 
master should wish to divide it into" classes of six each ; how 
many classes could he make out ? 

If cherries be worth seven cents a quart, how many can you 
buy for ei^t cents? How many for ten cents ? How many 
for eleven cents ? 

How much cloth, at foUr ddlars a yard, can you buy for two 
doUars ? For six dollars ? 

How much coal at eight dollars per ton, can be' purchased 
for twelve dollars ? How much for ten doUars ? 

How much hay must be sold, at eight dollars a ton, to amount 
to fourteen dollars ? 

How many bunches of quills can be bought for cme dollar 
and one fifth of a dollar, if the price of a single bunch is one 
fifth of a dollar? 

If wheat is ten shillings a bushel, how much can you buy 
for one shilling? What part of a bushel for two shillings? 
What part for three shillings ? What part for four shillings ? 
What part for five shillings?- What part for six shillings? 
What part for seven shillings ? What part for eight shillings ? 
How much for nine shillings ? How much for eleven shillings ? 
How much for fourteen shillings ? How much for nineteen 
■hillings ? How much for twenty-one shillings ? 
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IN ARinQf Enc. ui 

LESSON TWENTIETH. 

If chenies be worth six cents a qnart, how many can^you 
bayferaine? How maay can yon buy foreign cents? How 
many can you buy for ten cents ? How many can you buy for 
seven cents ? How many can yon buy for eleven cents ? 

If strawberries be worth twenty cents a box, what part of a 
box can yon buy for one cent? Fot two cents? For four 
cents ? For five cents? For ten cents ? For fifteen cents? 
For twenU-two cents ? For twenty-four cents ? For twenty- 
fife cents? 

In eleven how mai^ times two? How many times three ? 
How many times five? How many times six? How many 
times seven ? 

In twelve how many times nine ? How many times thir- 
teen? Howmany times nineteen? 

If you pay sixteen cents for twelve pears, how much will 
they each cost? 

How much coflfee oan you buy for eighteen cents, if it cost 
twelve cents a pound? How much for twenty-two cents? 
How much for fifteen cents ? 

At eleven cents a pound, how much will a half a pound of 
suflrarcbst? 

If you can buy a barrel of fish for three dollars, how much 
can you buy for four dollars ? For five dollars ? For seven 
doUaiB ? For eight dollars ? 

Eight are how many times three ? How many times three 
are ten? Eleven ? Thirteen ? 

How many times four are ten? Eleven? Thirteen? 
Fourteen? Fifteen? 

What part of &ve is two ? Three? Seven is how many 
times five ? 

Eifffat are how many times five ? How many times five are 
nine? Eleven? Twelve? Thirteen? Fourteen? 

How many times six are ei^t ? Nine ? Ten ? Eleven? 
•Diirteen? Fifteen? Sixteen? Seventeen? 

How many hours will it take you to read through a book of 
eighty pages, if you read nine pages an hour? 

In a school, one sixth of the pupils are studying Welch's 

Arithmetic ; one tiurd are studymg the Boston School Atlas ; 

tmd the rest, which is a class ccmtaining twenty scholars, Are 

Studying Kelley's Spelling Book : how many pupils were there 

* fai the school? 
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zzii FIRST LESSONa 

LESSON TWENTY-FIRST. 

What part of «x is four? How many times six are eif^tr 

Two is what part of seven ? How many times seven are 
nine? 

How many times eight are ten? Twelve? Thirteen? 
Fifteen? 
. Two thirds and one third make how mnch ? 

Eight school lioys, aC play, broke a globe, valued at fifteen 
dollars, which they agreed to replace by subscription ; what 
part of the sum must each pay ? When the schoolmaster was 
informed of the act, he said he would be satisfied if the. boys 
would buy one for twelve dollars ; how much had each to pay 
in that case ? 

If you had twenty-five dollars, how much cloth could you 
buy at the rate of six dollars a yard ? How much at four aok- 
lars a yard ? How much at thr^e dollars a yard ? How much 
at seven dollars a yard ? 

At ten cents a pound, how much of an article can be bought 
for twenty-four cents ? For twenty-six cents ? 

At eleven <;ents a yard, how much cotton can be bought for 
• twenty-seven cents ? How much for twenty-nine cents ? 



i LESSON TWENTY-SECCWO). 

A dollar is one hundred cents ; how many cents make & half 
dollar ? A quarter dollar ? Three quarters ? 

How many cents are there in an eighth of a dollar ? In a 
sixteenth? 

JVote.— An elghtli of a dollar ia called, in New England, nim&^enet ; in New 
York, a tkiOmg, A alzteentb ia called, in N. £., fmr-pinei-ka^ftnnf ; in 
N. Y., sia>fe$tct. 

How many cents are there in a dime, or tenth of a dollar? 
In a half-'dime ? 

AMe.— The aboTe moneys are repreaented by ailver coina, except tbe cent, 
which is copper. The gold coins of the United States are the eagle (the value 
of which ia ten dollars), the half-eagle, and the quarter-eagle. 

If you are to pay a quarter of a dollar for an article, and 
hand the shopman a dollar, how much ought you to receive in 
chajige? 

. How many eighths of a' dollar are there in fifty cents ? In 
thirty-seven and a half cents ? In six^r-two and a half cents ? 

If you pay six and a quarter cents for an orange, and give 
the shopman a dollar, how many sixteenths ought you to 
receive back in change ? 
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AMERICAN ARITHMETIC, 

AKD 

PRACTICAL MENSURATOR. 



ARITHMETIC is (0 the art of computing by numbers; 
these numbers are called Q) Figures, viz : (s) 0, 1, 2, 8, 4, 5, 
6, 7, 8, 9, Q) — 0, of itself has no value, but when joined to 
the right ot other numbers, it increases their value in a ten- 
fold proportion. • (^) Thus, 1 is one, 10 is ten, 2 is two, 
20 is twenty. 

There are (fi) Five Frincipal or Fundamental Rules 
in Arithmetic, viz.: — (') Notation, Numeration, Addi- 
TiON, Subtraction, Multiplication and Division, and 
are so called (^) because all mathematical Questions are 
dependent on them for their operation. 

QiugUoru. — 1. Wliatis Aritliineticl-^2. What are these numbers call- 
e<l? — 8. Name them. — 4. Deswrihe Zero or Cypher.— 5. Give an Exam- 
ple. — 6. How many Primary or Fundamental Rules are tb^re in Arith- 
metic 1 — 7. Name them. — 8. Why are they so ealledl 



On entering upon this most useful study, the first thing 
which the scholar has to regard, is 

(0 NOTATION. 
* Notation is (2) the art of expressing numbers by cer- 
tain characters or ^ures: of which there are (s) two meth- 
ods. 1. (0 The Roman method, by Letters. 2. («) The 
Jtrahic method^ by Figures. (**) The latter is that of general 
lise. 

In the Arabic method all numbers are expressed C^) by 
these ten characters or figures, viz. 

1 2 3456 7 89 

Unit ; > two; three; four; five; six; seven; eight; nine: cy- 
or one > [^her or notning. 

The nine first are called (^) aignifieant figures or digiU^ 
each oX which standmg by itself or alone, invariably ex- 
presses (s) a particuUror certain number, (»o) thus, 1 sig- 
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6 NUMERATION. 

nifies one, S signifies two, 3 signifies threes and to of the 
rest, until you come to nine. 

This will be more particularly taug^ hf 
NUMERATION. 
Numeration teaches how (**) to read or vfrite any sum 
or number by figures. 

The value ot figures in conjunction, and how to read 
any sum or number agreeably to the foregoing observations, 
may be fully understood by the following 

TABLE. 

s s 

.2 .2 

s s 



" I a 



-3 

a 



S 9 'S a .2 P »§ 



e« 



s ^ i ; i - 

i I 'S i I 'S S I "S I I s I 

1334567894328 
234567894 3 23 
34567894323 
4667894323 
56 7894323 
6789482 3' 
7 8 9 4 3 2 3- 
8 9 4 3 2 3 
9 4 3 2 3 
4 3 2 3 
3 2 3 
2 3 . 
3 
Those words at the head of the Table are applicable to 
any sum or number, and must be committed perfectly to 
memory so as to be readily applied on any occasion. 

The first six figures from tne right hand are called the 
Ufif^ period^ the next six the million period, after which the 
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NUMERATION. 7 

triHi&n, quadrillion, qtdntillion periods, &c. may follow in 
their order. 

Tlius by the use of ten figures may be reckoned every 
thing which can be numbered; things, the multitude of 
which far exceeds the comprehension of man. 

QueaHons. — 1. What is the first thing to be regarded in the study of 
Arithnoetic 1 — 2. What ih Notation ? — 3. How many methods of ex- 
pressing numbers^— 4. What is the fiistl — 5. What is the seconds — 6. 
Which is generally used1^7. By what are all numbers expressed! — 8* 
What ^ the nine first figures called'! — ^9. What does each express! — 10. 
Give an Example. — (11*) What does JSumeraiion teach? — (12) What 
does the first figure on the right hand of the Table denotel — (IS) What the 
aecondl Repeat those words at the head of the Table upwards, beginning 
with Units. 

Of other Characters used in Arithmetic. 

+ Is the sign of Addition; and shews, that the number 
which follows the sign, must be added to the number be- 
fore it. Thus 9+10 signifies that 9 and 10 are to be 
added. 

— Is the sign of Subtraction; and denotes the number fol- 
lowhig it, must be subtracted from the one before it. 
Thus, 16—4 signifies that 4 must be taken from 16. ;« 

X Is the sign of Multiplication; and denotes that all the 
numbers, between which it is placed, are to be multipli- 
ed together. TWius 9X9 signifies that 9 is to be multi- 
plied by 9, or 9X9X9 must be multiplied. 

-r- Is the sign of Division; and denotes the number stand- 
ing before it, is to be divided by the number following it. 
Thus, 9-f-3 signifies that 9 is to be divided by 3. 

«=This is the sign of equality; and signifies the sum or 
product of the numbers before it, is equal to the number 
after it, 24-4+5= 11 mean that 2, 4 and 5 added, their 
sum would be 11; and 2X4 X5=40 mean, that 2 and 4 
multiplied, and that product multiplied again by 5, the 
product is equal to 40; and also 9X8-7-12=6, means that 9 
and 8 multiplied, and the product divided by 12, the quo- 
tient wUl be equal to 6. ' 

: : : : Are the signs of proportion, as 7: 14: s 8: 16, 
and are read as 7 to 14, so is 8 to 16. 

y'aThis shews the Square Root of the number is required. 

^ This shews the Cube Root of the number is required. 
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8 ADDITION AND SUBTRACTION TABLE. 



1 


2 


3 


4 


5 


6 


7 


8 9 10 11 1 12 13 


1 


2 
3 


4 


5 


6 


7 


8 


9 


10 11 12 13 1 14 15 


2 

3 


5 


6 


7 


8 


9 


10 


11 12 13 14 1 15 16 


4 
5 


6 


7 


8 


9 


10 


11 


12 13 14 15 1 16 17 


4 
5 

"6 

7 


7 


8 


9 


10 


U 


12 


13 14 15 16 1 17 18 


6 


8 


9 


10 


11 


12 


IS 


14 15 16 17 1 18 19 


7 


9 


10 


11 


12 


13 


14 


15 16 17 18 1 19 20 


8 
9 


10 


11 


12 


13 


14 


15 


16 17 18 19 1 20 21 


8 
9 


11 


12 


13 


14 


15' 


16 


17 18 19 20 I 21 22 


10 


12 


13 


14 


15 


16 


17 


18 19 20 21 1 22 23 


10 



Explanation of the above 
Table in Addition. 
Look for the number to be 
added on the left or right 
hand, and the number with 
which you would add it on 
the top, and in the corner, or 
angle m which the lines meet, 
stands the sum required. — It 
is required to add 7 with 18; 
look for 7 on the left, or 
right, and move along on 
that line till 13 on the top 
stands directly over, and in 
the angle of the two lines 
stands 20, the sum required. 

line towards the right or left 

top directly ov^r 15 is 6, the remainder required. 



Explanation of the above 
Table in Subtraction^ 

Look for the nutnber to be 
subtracted on the left or 
right hand column, and on 
that line look along towards 
the right or left hand, till 
you find the number from 
which you would subtract, 
and directly over that num- 
ber on th^ top, is a number 
answering to the remainder. 

EXAMPLE. 

Required to take 9 from 
15, look for 9 on the left or 
right hand, then follow that 
till you find 15, and on the 
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ARITHMETIC. 



SIMPLE ADDITION. 

Simple addition teaches (0 to add together sereral suoii 
of the same denomination. 

Rule. — Set down (^) units under units, tens under tens, 
and hundreds under nundreds, &c. Begin to add (^) in 
the place of units, (^) add all in that column, carry one 
for every ten that is in 'the sum of units, to the place of 
tens, and set down all that is over ten, or tens ; (^) add up 
the column of tens, carry one for every ten to the next 
column, and set down all that is over, thus proceed through 
all the columns to the last; and in the last column observe 
(6) to set down the whole sum. 

PaooF. — C') Begin at the top, add downwards, carry as 
before, and if the work is right, the* sum will be the same 
as it was when added upwarcu. 

QlUMHim$,—l. What does Simple Addition teachT— 2. How do yna 
■et down sums to be addedl — S. Where do you begin to add!— 4. How 
Jo you add that columni' — 5. How the columns of tens? — 6. What do 
you observe in the last colunml— 7. What is the method of Proof 1 

Examples, 



133456 


34564 


98764321 


64321 


654321 


82567 


12345678 • 


4321 


123456 ' 


37432 


82456781 


5482 


654321 


. 12845 


94321452 


432 



1555554 116908 287888232 74506 



1. Add together 345674, 98736, 456752 and 7654. 

Ans. 908816. 
d. Add 94321, 675431, 1234 and 76432 together. 

Ans. 847418. 
8. Add 6421, 9^42, 6752 and 875432 together. 

Ans. 983347. 
4. Add 67432, 98891, 65641 and 77421 together. 

Ans. 309385. 
6 Add 9944 3843 7a764 and 94929 together. 

Ans. 185980. 
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10 SIMPLE SUBTRACTION. 

6. I lent a friend 942 dollars, at one time, at another 741 » 
at another 91; what is the whole sum lent? 

Ans. 1774. 

7. A man killed 4 hogs, weighing as follows; one 896} 
one 473} one 510 and one 371; what did they all weigh? 

Ans. 1749. 

8. I killed an ox, his quarters weighed 642, his hide 105, 
his tallow 92; what did they all weigh? Ans. 839. 

9. A man gave to three sons as follows, to one 3427 dols. 
to another 3025 dolls, to another 2947 dolls.; what did he 
give to all of them? Ans. 9399. 

10. A man's taxes were as follows, for 3 years; the first 
142 dolls, second 165, the third 210 dolls.; what did he 
pay in three years ^ Ans. 517. 



SIMPLE SUBTRACTION. 

Simple Subtraction teaches (0 to take a less number 
firom a greater, that is of the same denomination. 

RuL£. — Write (^) the largest number down first: and 
the smallest (3) unaemeath, units under units, &c. begin to 
subtract (4) in the place of units; and (^) take the under 
from the upper figure; set down the remainder: If at any 
time any particular figure in the lower line is larger than 
the one immediately over it, (^) subtract the under figure 
from ten; to the remainder add the upper figure and set it 
down, and carry one to the next figure in the lower line; 
thus proceed through the whole. » 

Proof. — C) Add the remainder and lower line together, 
carry as in Simple Addition, and if the work be right it 
will be like the upper line.*" 

QuetUona. — 1. What does Simple Subtraction teach'! — 2. Whidi num* 
ber do you set down furst 1 — 3. Where the smalle&t, and in what orderl— 4. 
Wliere'do you begin to Subti-actl— 5. How do you tlien proceed? — 6. What 
do you do, in case any particular figure in the upper line is smallest '^~ 7. 
How is Subtraction proved?. 

Practical Questions in Subtraction, 
t. What is the difference between 24567 and 74J»6.^ 

Ans. 17111. 
2. I lent a friend 2456 dollars and received in part 1M2 
dollars; what remains due ? Ans. 1114 dolb. 
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SIMPLE MULTIPLICATION. II 

8. A merchant owes S4333 dollars, his effects are worth 
but S2749 dollars: how much will he fall in debt? 

Ans. 11574 dolls. 

4. A merchant has an estate in his hands valued at 52394 
dolls, he owes 81 399 dollars; what is he worth after pay- 
ing his debts? Ans. 20995 doUs. 

5. A merchant sent a ship and cargo to sea valued at 
11497 dollars and on her return, she and her cargo was val- 
ued at 16579 dolls.; what was his gain? Ans. 5082 dolls. 

6. A ship builder built a ship, which cost him 6241 dolls, 
and he sold her for 5927 dolls.; what did he lose? 

Ans. 314dolls, 
« 7. A. borrowed of B. 9427 dolls, and he paid him at one 
time 4249 dolls, at another time 1427 dolls, and at another 
time 947 dolls.^ what remains due? Ans. 2804 dolls. 



SIMPLE MULTIPLICATIOM. 

Definition. — Simple Multiplication is (0 * compen- 
dious way of adding ; as (2) 9 multiplied by 6 is equal to 
54, and is the same as if 9 were set down 6 times and ad- 
ded up. 

The number to be multiplied is called (S) the multipli- 
cand. 

The number given to multiply by, is called (^) the mul- 
tiplier.* 

The number arising from the operation is called (^) the 
product. 

The following table must be committed to memory be- 
fore any progress can be made in Multiplication, 

Questtont.— 1. What is Simple Multiplication^— -2. Gire an example. 
8. What do you call the numOer to bejuultipliedl— .4. The number jriren 
(0 multiply byl — 6. The number arising from the operation^— 6, Wlnt 
are the multiplicand and multiplier collectiTely calledl « 

* The multiplicand andmoUiplier are in general terms, called Factois. 

s* 
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SIMPLE MULTIPLICATION. 







MtdtipKcMon Table. 








1 


2 3 4 


5 


6 7 


8 


9 


10 


n 


ift 


3 


4 d 8 


10 


12 .14 


16 


18 


20 


, 22 


24 


S 


6 9 12 


15 


18 21 


24 


27 


30 


33 


36 


4 


8 12 16 


20 


24 28 


32 


36 


40 


44 


48 


5 


10 15 20 


25 


80 85 


40 


45 


60 


55 


60 


6 

7 


12 18 24 


30 


36 42 


48 


54 


60 


66 


72 


14 21 28 


35 


42 49 


56 


• 63 


70 j 


77 


84 


8 
9 


16(24 32 


40 


48 56 


64 


72. 


80 


88 


.96 


\S 27 36 


45 


54 63 


72 


81 


90 


99 


108 


10 


2(> 30 40 


50 


60 70 


80 


90 


100 


no 


120 


11 


22 S3 44 


55 


66 77 


88 


99 


110 


121 


132 


12 


24 36 48 


60 


72 84 


96 


108 


120 


132 


144 



CASE I. 

(1) When the multiplier is a single Jigure, 
Rule. — (2) Under the multiplic«ind write down the 
multiplier, in the place of units 3 (/) draw a line underneath^ 
and multiply erery figure of the multiplicand, by the mulr 
tiplier ; observing (4) to carry one for every ten to tlie 
next product. (*)The whole product of the last figure mul- 
tii^^edj must be set down. 

Questions,—!, When is Case 1st applied in Multiplicationt— 2. What 
if the &^t«Ce|>V^. Wfaal is the 2D<i1— 4. What are you to obBnret^-O. 
What is the last step in this Case 1 



64334 
6 



SXAMP]:.E8. 

68459 
8 



646246 
9 



S85944 
Proop. — (!) Cast the nines from the multiplicand ; and 
an that is over put at the right of a cross, (which is made 
thusX); then (s) cast the nines from the multiplier, and aU 
that is over, put at the left of the cross; then (3) cast the 
nines from the product, and put all that is over at the top 
of the cross. Then (4) multiply the figure on the left of 
the cross with the one on the right; cast the 9»s from the 
product^ and what is over put at the bottom of the CXO889 
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SIMPLE MLTLTIPLICATION. 13 

and (^) if the top and bottom figures are alike, the work is 
light. 

^ueafuMM.— 1. Wliat is the first step in the metliod of proof in Multipli- 
cationi— 2. What is the Becondl— 3. What the thirdl— 4. What tlia 
Ibnrifat — 6. When is the work known to be rightl 

Note. — ^The preceding method of proof is liable to ona. 
error, viz.j'if any of the figures in the product should hap- 
pen to be transposed, as if 468 in the product should hap* 
pen to l^ written 648, the work would prove, and an error 
would still exist. 

Second method of Proof. — (») Divide the product by 
the multiplier, and if the work is right the quotient will oQ 
like the multiplicand. 

Note. — This method can be used only by those who 
liave attsdned to a knowledge of division. 

^ue^onB. — 1, What is the second metliod of proof 1 

CASE II. 
(») When the multiplier consists of several figures. 
llu£.E. — (2) Set down the multiplier under the multipli- 
cand, units under units, &c. (^) multiply each figure in the 
multiplier into every figure in the multiplicand, singly, as 
in case first, observing (**) to set down the first figure of 
the product exactly under the figure by which you are mul- 
tiplying ; then (^) add the several products together, their 
sum will be the product required. 

Questions. — 1. When is Case second in Multiplication applied^— • 
t. Wiiat is Uie first step in this Case? — 3. What the second step %—4< 
What are yoa to oliserve'!— 5. What is the last step in Case secoudi 

EXAMPLES. 

Proof Proof 

74326 8 12764 

246 8X4 842 0X2 

3 



} 



445956 25523 

297304 51056 

148652 88292 



18284196 product. 4365288 product 
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14 SIMPLE MULTIPLICATION^. 

Questions, 



No. 


Multiplicands, 


MiUtipliers. 




Proehteti. 


1. 


■ 24567 


X 


by 


123 


S3 


8021741 


2. 


12434 


X 


by 


432 


=3 


5371488 


8. 


12345 


X 


by 


246 


== 


3036370 


4. 


45678 


X 


by 


833 


s= 


15210774 


5. 


23243 


X 


by 


2002 


=3 - 


46532486 


6. 


84567 


X 


by 


4001 


=3 


138302567 


7. 


23456 


X 


by 


1003 


=S 


28526368 


8. 


90042 


X 


by 


9009 


= 


811188378 


9, 


701231 


X 


by 


1231 


= 


863215361 



CASE IIL 
(*) When there are cyphers at the right hand of tJiemtd" 

tiplicandy or multiplier, or both. 
Rule. — (2) Multiply by the figures only; and tojthe 
right of the product annex as many cyphers, as are equal 
to the number of cyphers in both factors. 

Questcons. — 1. When is Case third in MuItiDlicatioa applied? — 2, 
What is the general Rulel 

EXAMPLES. 

;, 101200 456000 94000 

200 3000 20 





Products. 20240000 


1368000000 


1880000 






Questions, 




No. 


Multiplicands, 


Multipliers, 


Products 


1 


621000 


X by 


2900 = 


1800900000 


2. 


700000 


X by 


9900 = 


6930000000 


3. 


854000 


X by 


7600 • = 


6490400000 


4. 


943200 


X by 


7000 = 


6602400000 


a. 


94944 


X by 


600 = 


56966400 


6. 


412342 


X by 


550 = 


226788100 


7. 


671230 


X by 


123 = 


82561290 


8. 


421233 


X by 


120 = 


50547960 


9. 


4567852 


X by 


9000 = 


41110668000 



Practical Questions in Multiplication, 
1. A man had a farm on which he raised 360 bushels of 
wheat; and he had another, on which he raised 6 times as 
much; what quantity did he raise on both of them? 

Ans. 2520 bushels. 
3. A man had an estate which he divided among 9 sons 
as follows, yiz. to the first eight> he gave 833 dollars each; 
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SIMPLE DIVISION. 15 

to the ninth, he gaye as much wanting 1000 dollars as to 
the other eight; I demand the value of the estate; and 
also the ninth son's share. 

Value of the estate 4328 dolls. 
The 9th son% share 1664 dolls. 
8. A man sheared 364 sheep, six years successively, each 
sheep neatedS pounds of wool per year: how much wool 
hadne yearly; and how much in six years? 

Ans. Yearly 1093 pounds. 
In six years 6552 pounds. 

4. I sold 342 tons of iron at 142 dollars per ton: I de* 
mand the price of the whole. Ans. 48564 dolls. 

5. I sold 742 thousand of hoards in the W. 1. at 62 dol- 
lars per tliousand; what did they come to? 

Ans. 46004 dolls. 
6 What wi^ 6422 quintals of fish come to at 6 dollars 
perqumtal? Ans. 38532 dolls. 

7. A man travelled 26 days, and each day he travelled 37 
miles, what distance did he travel in the whole time? 

Ans. 962 miles. 



SIMPLE DIVISION. 

DfiFiHiTioN. — Simple Division teaches (0 to fi^^d how 
many times a smaller number is contained in a larger. 

The number given to be divided, is called (2) the diri* 
dend. 

The number given to divide by, is called (^) the divisor. 

That number which expresses the number of times that 
the divisor is concixined in the dividend, is called (^) the 
quotient, or answ6! 

If any thing is jdEt after dividing, it is called (^) the r J* 
mainder. 

Questioru.-^l. What does Simple Division leachl— 2. What is the nci^ 
fcer to be divided calledl — 3. The number given to divide by V-4. 'I\m 
■ombei* which expresses the number of times that the divisor is contained JQ 
the dividend?-— 5. If any tiling is left after dividing, what is it calledl 



There are five Steps in Division. 

/ \st Write down the Dividendf ^ 
I 2d Seek how many times^ 6f<k 
Steps. \ 3d Multiply. 
'^ 1 4£h Subtract, 

* Vsth Bring down, ^ 
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16 LONG DIVISION. 

LONG DIVISION. 

Lang Division is Q) when the Divisor is mare than iwehi^ 

CASE I. 

Rule. — (2) Write down the dividend, on the right and 
left draw a curved line, and on the left hand of tne divi- 
dend write down the divisor; (s) seek how many times the 
divisor can be had in a competent number of the first fig- 
ures of the dividend, and place the figure expressing the 
number of times at the right of the dividend; (^) midtiply 
the divisor by the same figure, and place the product under 
the first figures of the dividend, (5) subtract; (6) to the re- 
mainder bring down the next figure of the dividend, and 
divide as before; and thus proceed (7) until all the figures 
of the dividend are brought down; if at any time when you 
have brought down a figure the sum is still less than the di- 
visor, (8) a cypher must be placed in the quotient, and. 
another figure must be brought down; the remainder must 
always be (9) less than the divisor. 

Proof.--(i'^) Multiply the quotient and divisor together, 
to the product add the remainder (if there is any) and the 
sum will be like the dividend, if the work is right. 

Questiom.-^!. When is Division said to be Long? — 2. What is tho 
1st step in Long Division?— 3. What is the 2nd'? — 4. What is the 3d%- 
5. What is the 4th 1—6. Wliat is tlie 5th?— 7. How long do you proceed 
in this wayl — 8. When you have brought down a figure and ths sum it 
still less than the divisor, what must be donel — 9. How must the ramain- 
der always bel — 10. What is the method of Proof. 

£XAMPL£S. 

Dividend, Dividend, 

^J)iv. 16)3721491(232593 Quo, Div. 24)3102184(139265 Qtiot 

32 24 



52 


70 


48 


48 


41 


222 


32 


216 


94 


61 


80 


48 


149 


133 


144 


120 






61 


134 ^ 


48 


120 * 


9Renu 


URim. 
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1.0NG DIVISION. 



U 







Q^e8tion8, 






mt. 


DMdends. 


DiviiWi. 




6452"" 


. Rem. 


1. 


1432400 


r 222 


C=3 


56 


s. 


8045600 


;- 912 


ss 


2242 


896 


s. 


9400032 


r 203 


s— 


46305 


117 


4. 


9320143 


- 4211 . 


xs 


2213 


1200 


5. 


7345681 


« 5566 


= 


1319 


4127 


6. 


5432140 ", 


- 2345 


=s 


2316 


1120 


7. 


6041231 


r 9760 


=s 


618 


9551 



CASE II. 

(') When there are cyphers at the right hand of the divisor. 
Riii,E. — (2) Cut o^ the cyphers, and also cut off as ma- 
nj figures, or cyphers from the right o( the dividend^ (s) 
diyixte the remaining part of the mvidend as in case first, 
and {*) to the right of the remainder, place the figures 
which were cut off horn the dividend. 

Questions. — 1. When do we apply Case 2d in Division ?— 2. What if 
the first stepi— ^. What is the second step'^— 4. Where do you pkwe 
those figures which were cut off fi:oni the dividend' 

EXAMPLES. 





1. Diri 

43210 

Dwidends, 
764213 
943217 
674321 
432132 


de 5642321 by 432000. 
00)56421321(13 Quo. 
432 

1322 
1296 


2. 
8. 
4. 
5. 


26321 

-«- 
-*- 


Rem. 
Divisors. 
12000 « Jlns. 63ffH 
5000 =» JinsrimW 

11200 » .ikis.eoiiUv 

9200 = Ans. 46f4|| 



Note. — ^To divide by 10, 100, or 1000, &c. is only to cut 
off as many figures, or cyphers from the right of the div- 
idend as are equal to the number of cyphers on the right of 
the divisor.. 

Practical Q^estions in Division. 
I. A maA had an estate valued at 2474 dollars and it waa 
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la SHORT DIVISION. 

ilivided equally between twelve sons : I demand the share 
of each. Ans. «a06yV 

S. If a tax of 40000 dollars were to be levied upon 1300 
polls; I demand what one poll wouid pay. 

Ans. «33^J^ 

3. Divide 1474 dollars equally among 25 men, 30 women, 
17 boys, and 27 girls; after taking out 75 dollars for a pre- 
sent to a nephew. Ans. $14J| 

4.' Divide 247600 pounds of beef equally among an army 
of 23724 men. Ans. lOji^fllbs. 

5. Sixty men at a feast, which lasted 3 days, spent 240 
dollars per day; how much did each man spend per day, 
and how much in the whole ? 

Ans. 4^4 per day, and $12 the whole. 

6. Divide 151200 lbs. of beef equally among an army 
consisting of 27 regiments, each regiment 7 companies, ana 
each company 100 men. Ans. 8 lbs. 

7. If 10500 dollars are given for 750 barrels of flour, I 
demand the price of one barrel. Ans. $14. 

8. If 45 horses were sold in the West Indies for 9900 
dollars, I demand the average price. Ans. $220 each. 



SHORT DIVISION. 
Short Division is (>) when the divisor is less than 12. 
Rule.— {2) Write down the Dividend, and draw aline 
underneath, and a curve line on the left; and on the left 
of the curved line place your Divisor. (3) Seek how many 
times the divisor is contained in a competent number of 
the figures on the left hand of the dividend, and set the fig* 
ure expressing that number underneath, and all that is ovci 
call so many tens; (4) annex the next figure of the dividend 
to the tens, divide as at first ; thus procee.d through the 
whole, and the quotient will stand (^) under the dividend. 

Quesiiofu^— 'I. What is Short Divi8ion1-^2. What is the let step in 
the Rule of Short Division 1>~S. What is the 2ad Blepl—4, What is th* 
8d1— 5. Where will the Quotient standi 
EXAMPLES. 

2)423( 8)4567( 4)61234( 5)1234567) 

* Sll^Ans. 1522^ Ans. 15S0d|Ans. 2469 18| Ans. 
6)64667( 7)12345( 8)43213{ 9)764821( 
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COMPOUND ADDITION. 19 

COMPOUND ADDITION. 

DEFiNinoR. — CcMnpound Addition teaches (') to add 
different denominations together ; such as dollars, cents and 
mills ; tons, hundreds, quarters, pounds, d&c 

Rule. — ^Write down (') dollars under dollars, cents un- 
der cents, mills under mills; tons under tons, hundreds 
under hundreds, poimds under*])ounds, &c. always observ- 
ing (') to write every denomination under that of the same 
name; begin to add (*) in the lowest denomination men- 
tioned ; P) find the sum of that denomination, divide the 
sum by the number which it' takes of this denomination to 
make one of the next higher, set down the remainder, and 
carnr the quotient to the next denomination ; («| find the sum 
of the next, and proceed as before through all the denom 
inations, observing (^) to set down the whole sum of the 
last denomination. 

QMe§tion». — 1. Whatdoei Compoand Addition teach 7—2. How are 
the numbers to be placed in order to add 7 — 3. What are you always 
to observe 7 — 1. Where do you begin to add 7-^. How do you then 
Iffoceed with that denomination 7--6. How the next? — 7. What are 
you to observe in the last column 7 

(6) American, or Federal Monet. 
10 Mills make 1 Cent. Marked m. c. or eU* ^^ 
10 Cents «* 1 Dime. " d. ' 

(3) 10 Dimes " 1 Dollar. " D. or $. 

(4) 100 Cents " 1 Dollar. " I), or $. 

(5) 10 Dollars " 1 Eagle. " . E. 
^eatiofu, — 1. How many mills make a oeoti — 2. How many cents 

a dime'! — 8. How many dimes a dollarl— 4. How many cents a dollar? 
6. How many dollars an eagle?— 6. What money is this calledl 

EXAMPLES. 



8 



E. D. 


eU. 


m. 


E, 


d. 


et$. 


m. 


D. ets. 


m 


126 8 


76 


4 


1284 


4 


48 


6 


4567 79 


8 


21 4 


82 


1 


821 


8 


46 


5 


4847 86 


7 


2 3 


45 


6 


464 


5 


48 


2 


7451 75 


6 


22 4 


82 


4 


864 


6 


84 


1 


8821 99 


4 



178 86 5 2884 9 67 4 19689 41 5* 

' * Some have objected to having the answers put to these questions, but . 
the author is of opinion that they can do no harm, but vt ill abundantly &cil- 
itate the labor of the instructor ; if the scholar should attempt to copy with- 
out adding up the oolimins, the book can be taken from him ; aiid if he 
does copy tlie two or three first questions^ it will be impossible to copy the 
practical questions. ^ . , 
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Sft COMPOUND ADDITION. 

Practical QacsHoru in Money 

1. Addtogether»21,71 cts.; $63,42 cts.; $94,96 cts. 

Ans. $170,09 ct«. 

2. A. owes me $91,64 ct8,T m.; B. #102,75 cts.; and 0. 
$21,42 ctB.; what do they all owe mc ? 

Ans. $215,81 cts. 7 m. 
8. A. owcsB. $91,73 cts.; C. $112,41 cts.; andD.$119, 
91 cts. : I demand what be owes to B. C. & D. 

Ans. $324,05 cts. 
i. A. has a demand upon B./or $642.20 cts.; upon C. 
for $219; and uponD. $750, 94 cts.; I demand the sum of 
all his debts. Ans. $1612,14 cts. 

5. A farmer sold 3 yoke of oxen; for one yoke he re^ 
celved$105; one $117,75 cts.; and one $95,55 cts.; what 
did they all come to? Ans. 318,30 cts. 

6. What is the value of 3 ships, appraised as follows, viz. 
one at $4750; one at $6742; and one at $7891.^ 

Ans. $19383. 

Lawful Money. 
Formerly the money of account of the United States 
was pounds, shillings, pence and farthings: in the first and 
second editions of this ]^ork, I neglected that method of 
reckoning altogether, excepting in exchange, and it is my 
opinion still that the knowledge of lawful money ought to 
be obliterated entirely from our schools: but tne tide of 
public x)pinion in many sections of the country is so strone 
m favor of keeping up that method of redconing, that I 
have added a few questions in each rule in that currency 
for the gratification of those who wish to keep up that 
method of reckoning; those who do not think it of any 
consequence, can neglect that part and attend to the Feo- 
eral Currency altogether. 

("*) Lawful Monet. 

(1) 4 farthings make 1 penny, narked or. d. 
(a) 12 pence « 1 shilling, « $. 

(s) 20«hillkig8 <' t pound, '« j^. 

Qttettio]u.-^l. How Sfaov fiyrthioge make a pttmyV-d, PenoeatbiUaif T 
8. DhfUingsa pouiid1"-4. What mimsy is this calledl 

^ The vnlue of a poand is diflb^nt in different States, (see exchange J but 
kl all the New England States it is the r 
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£. 


8, 


d. 


£. 


8. 


d. 


138 


19 


lOy 


462 


17 


6* 


333 


12 


4f 


143 


15 


7t 


96 


16 


7^ 

.4J 


211 


11 


6;' 


12 


11 



19 


11 


4t 


467 


837 


16 


0| 



-2J 



Practical Questions. 
1. A merchant has due from one man, i^241 12^. 9^(f. 
from another £241 17«. %d.; from another £211 19«. 6(i., 
what is due from them all? Ans. £695 9f. 9^(2. 

(^) Trot Weight. 

By this Weight is weighed (5) gold, silver y ^e. 

24 Grains* make 1 Pennyweight, marked ^.|n9^. 

(2) 20 Pennywei^ts " 1 Ounce, " oz. 

(8) 12 Ounces « 1 Pound, « U. 

Questions. — 1. How maoy grains make a pennyweight? — 2. Penny- 
.weiglits an ounce 1 — 3. Ounces a poundl— 4. What weigbt do you call tb»1 
—5. What is weighed by thid v/eigb*t? 

EXAMPLES 



i 



n>. 


oz. 


pwt 


gr. 


lb. 


oz. 


pwt. 


/?»•. 


245 


10 


19 


23 


2345 


11 


19 


23 


146 


11- 


16 


20 


123 


7 


8 


9 


145 


2 





7 


34 


5 


16 


17 


538 





17 


2 


2504 


1 


5 


1 



Practical Questions in Troy Weight. 

1. A man has two wedges of gold, one weighing 25 Ibt 
3oz. 12 pwt., and the other weighing 1 lb. 11 os. 12 pwt 
7 gr.; I demand the weight of the two wedges. 

Ans. 27 lb. 3 oz. 4 pwt. 7 gr. 

2. What is the weight of the following silver articles^ 
viz. one spoon weighing 1 lb. 10 oz. 19 pwt.; one tankard 
weighing 4 lb. 6 oz.; one basin weighing lib. 10 oz. 19 
pwt. ? Ans. 8 lb. 3 oz. 18 pwt. 
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S2 COMPOUND ADDITION. 

(^) Avoirdupois Weight. 

By this weight is weighed (^) sugar, ir^, steel, dye woods, 

and all drossy metals; hay, flour, and many other 

articles of tretde, 

16 Drams make 1 Ounce, marked dr. oz 

16 Ounces " 1 Pound, « lb. 

28 Pounds " 1 Quarter, " qr. 

4 Quarters " 1 Hundred, " cwt. 

20Cwt. " 1 Ton, " ton. 

QuesHom. — 1. How niaiiy drams make an ouncel — 2. Ounces apound'f 
— S. Pounds a quarter?— 4. Quarters a hundred 1 — 5. Hundreds a tonl — 
6. What weight is this calledl — 7. What is weighed by this weii^htl 

EXAMPLES. 

Tons. cwt. qr. lb. oz. dr. Tons.^ cwt. qr. lb. oz. dr. 

AAA 12 1 12 2 13 123 12 2 22 10 12 

41 11 10 12 13 321 19 3 27 15 15 

123 19 3 12 15 15 141 12 2 19 11 12 



610 3 1 7 15 9 587 5 1 14 6 



Practical Questions tn Avoirdupois Weight. 

1. Add together the following parcels, viz. 12 cwt 2 qr. 
17 lb.; 1 ton, 19 cwt. 3 qr. 27 lb. 15 oz. 15 dr.; and 2 tons, 
12 cwt. 2 qr. 20 lb. 12 oz. 10 dr. 

Ans, 5 tons, 5 cwt. 1 qr. 9 lb. 12 oz. 9 dr. 

2. What is the weight of 3 hhds. of sugar, weighing as 
follows, viz. 1st, 9 cwt. 3 qr. 12 lb.; the 2d, 10 cwt. 1 qr. 
and 12 lb.; and the 3d, 8 cwt. 3 qr. 27 lb. ? 

Ans. 29 cwt. qr. 23 lb. 

(*) Apotheca.ri£s' Weight. 
By this weight is weighed (6) Medicine, ^c. 



(1) 20 Grains make 1 Scruple, marked gr. sc. 

m 3 Scruples " 1 Dram, " dr. 

(3} 8 Drams " 1 Ounce, « oz. 

(4) 12 Ounces « 1 Pound, " lb. 

QumHon8.^1. How maiw grains make a scrupleV- 2. ScropleBa diami 
*-8. Drams &!? ouncel— 4, Ounces a poundl — 5. Wliat weight is this cal* 
ledt-^-a What is weighed by this weight 1 
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EXAMPLES. 










lb. 


ox. 


dr. 


8C. 


g-r. lb. 


oz. 


(fr. 


«tf. 


8^- 


ss 


6 


7 


2 


19 121 


11 


7 


9 


19 


10 


5 


4 


1 


10 911 


2 


6 


1 


11 


11 





3 


2 


11 191 


1 


4 


1 


9 


45 


1 





1 


1224 


4 


2 


2 


19 



Practical Qttestions in Apothecaries' Weight. 

1. Add together 22 lb. oz. 1 dr. 2 sc. 13gr.; 121b. OozJ 
6 dr. 2 8C. 19 gr.; and 22 lb. 1 dr. 1 sc. 19 gr. 

Ans. 561b. 1 oz. 2 dr. 1 sc. 11 gr. 

2. Add together 11 lb. 11 oa. 6 dr. 2 sc. 13 gr.; 21 lb. 
6 oz. 6 dr.; and 122 lb. 9 oz. 2 dr. 1 sc. 10 gr. 

Ans. 156 lb. S oz. 7 dr. 1 sc. 2 gr. 
(12) Long Measure. 
By this measure is measured (i^) distances; and by some 

it is called running measure. 
n) 3 Barley Corns make 1 Inch, marked bar . in. 
2)12 Inches « 1 Foot, « ft. 

^) 3 Feet « 1 Yard, « yd. 

(4) 5J Yards « 1 Rod, " rd.' 

(6)16jFeet « 1 Rod, « rd. 

(6)40 Rods « 1 Furlong, « fur. 

(7) 8 Furlongs « 1 MUe, « M, 

(8) 3 MUes « 1 League, « lea. 
(9)60 Geographical or > 1 Degree of the Earth's 
(10)69^ Statute Miles J creat circle, deg. 
(")860 Degrees « 1 Circle, « etr. 

Quesiiona. — 1. How many barley corns make an inch 1—2. Inches a 
footl— 3. Feet a yard? — 4. Yards a rod 1—5. Feet a rodl— 6. Rods a for- 
long*? — 7. Furlongs a mi lel — 8. Milesa leaguel — 9. Geographical miles a 
degreel — 10. Statute miles a degreel — 11. Degrees a cirde? — 12. What 
measure is this called ? — 13. What is measured by this measurel 

EXAMPLES 

Veg. St.m. fur, rd. ft. in. bar. Miles, fur. rd. yd. ft. 

122 68 6 30 15 10 2 240 7 39 4 3 

211 10 4 20 15 9 1 213 6 11 2 1 

31 6 2 39 14 2 2 12 4 31 2 2 

21 37 3 4 12 1 2 144 2 22 4 1 

886 53^ 1 16 8^ 1 611 5 25 d 
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COMPOUND ADDITION. 



Practical Q^e3tion8 in Long Measure. 

1. The distance from A. to B. is 3 miles 6 fur. 27 rodsj 
from B. to C. is 1 lea. 2 miles, 7 fur.; from C. to D. 27 lea. 
1 mile, 2 fur. 39 rods; I demand the distance from A* to D. 
Ans. 30 lea. 2 miles fur. 26 rd. 
^ A ship saEed south 6 lea. 1 mile; S. S. E. 9 lea. ^ 
miles fur. 39 rd.; E. S. E. 21 lea. 1 mile 6 fur. 7 rds.j 
what was the whole distance sailed? 

Ans. 37 lea. 1 mile, 7 fur. 6 rds. 

(8) Land or Square Measure. 

This measure is used in measuring (^) all thirds that have 
length and breadth without regard to thickness. 
144 Inches make 1 Foot, marked in. ft, 



9 Feet 
80* Yards 
272V Feet 
40 Rods 

4 Roods 



C) 160 Rods 



Yard, 

Rod, 

Rod, 

Rood, 

Acre, 

Acre, 



yd. 

rd. 

rd. 
rood, 
acre, 
acre. 



Questions. — 1. How 'many inches make a square foot? — 2, Feet a yardi 
— 3. Yard? a rodl — 1. Ffiet a rodt — 5. Rods a roodl — 6. Roods an acre't— 
' 7. Rods an acrel — 8. What measure is this calledl — 9* What are measur* 
ed by iti 









EXAMPLES. 








Acres. 


roods. 


rds 


ft. in. 


Acres. 


roods. 


rds 


272 


3 


39 


216 123 . 


212 


2 


29 


142 


2 


26 


270 143 


148 


2 


29 


123 


1 


10 


16 43 


143 


2 


10 


321 





7 


8 139 


341 


3 


39 



860 



3 240 J 16 



846 



27 



Practical Questions in Land, or Square Measure. 

1. A man had several lots of land; the Ist contained 27 
acres 3 roods; the 2d, 19 acres, 2 roods, 27 rods, 17 feet; 
and the 3d, 6 acres, 2 roods, 39 rods: I demand the quan- 
tity in the 3 lots. Ans. 54 acres, 26 rods, 17 feet. 

2. Add together 64 acres, 2 roods, 39 rods; 61 acres, S 
roods, 17 rods; and 104 acres, 2 roods, 22 rods. 

Ans. 231 acres^ roods, 38 rods. 
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85 



^ihh measure, One measured (12) wine, rum, gin, and dtr 
most every thing that is sold by the gallon, ^e. A gal^ 
Unvfine measure is equal to 281 sohd, or euMc inches. 

4 Gills make 1 Pint, 
1 Quart, 
1 Gallon, 
1 Tierce, 
1 Hogshdtd, 
1 Puncheon, 

1 Pipe, 



««• 



marked 

(2) a Pints « 

(3) 4 Quarts « 
(4)42 Gallons << 
(5)63 Gallons « 
(6)84 Gallons « 
m 126 Gallons or 
m 2 hhds. " 
(9) 2 Pipes, or 
(10)252 gaL 

Qiie«etbfw.— 1. How maoy gills make a pintV-2. P!iiUi a qmrtt—S. 



g^.pi. 

tier, 
hhd. 
pun. 



1 Tun, 



pipe, 
tun. 



are meiuured by it? 



SXAMPLES. 



Pun. gal, at. 

143213 % 3 

43200 71 1 

32111 21 2 

272 10 1 





1 




Pipes, hhd. 
123 1 



43 

4 



1 

1 



41 
21 
17 



2 
1 1 

3 



218796 58 



175 



17 



Pradieal questions in Wine Measure. 

1. What is the sum of the following parcels, viz. 19 caJ. 
2 qt 1 pt ; 12 gaL 1 qt ; 21 gal. 3 qt ; and 1 hhd. 3 gal. ? 

Ans. 1 hhd. 56 gal. 2 qt. 1 pt. 

2. A merchant received from Lisbon at one time 123 pip 
1 hhd. 62 gal. 3 qt 1 pt ; at another time 43 ^p. 1 hhd. 
41 gaL 2 qt ; and at another time he received 4 pip. 40 gal. ; 
what did he receive in all ? 

Ans. 172 pip. 18 gaL 1 qt 1 pt 
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M COMPOUND ADDITION. 

(B) Ale and Bebr Measure. 
By this meamre is bought and sold (^"fieer, milk, ^e. One ale 

or beer gallon contains 282 soHd inches, 
1) 2 Pints make ' 1 Quart, 

'2) 4 Quarts « 1 Gallon, 

" 8 Gallons " 1 Firkin Ale, 



n 



xke 


d pt.qt. 


(( 


gal 


(C 


Ji.fr. 


cc 


B.fir. 


cs 


bbr. 


it 


hhd. 


it 


butt. 



9 Gallons " 1 Firkin Beer, 

(«)36 GaUons « 1 Barrel, 

(6) 1 Jbbr.or 54Gf« ^ 1 hhd., 

(7) 3 Barrels « * 1 Butt, 

QueBtions, — 1. How many pints make a quart V-2. Quarts a gallon 1 
— 3. Gallons a firkin of alel-— 4. Gallons a firkin of beerV- 5. Gallons a 
barrell—a. Barrels or gallons a bogbheadl— 7 Barrels a buttt— 8. Whai 
measure is this calledl— 9. What are measured by ill 



Hhd, 


R«/. 


qi. 


BXA] 
ft. 


Bbr, 


gal. 


qt. 


pU 


22 


51 


3 


1 


122 


31 


3 


I 


91 


52 


2 


1 


920 


33 


3 


1 


9 


43 


1 





91 


15 


1 


1 


6 


41 


2 


1 


9 


29 


2 


1 


181 


27 


1 


1 


1145 


2 


3 






Practical Questions in JUe and Beer Measure. 

1. Add together the following quantities of beer, viz.— <. 
33 hhds. 51 gal. 2 qts.; 4 hhds. 52 gal. 2 qts.; and 19hhds. 
16 gal. 1 qt. Ans. 58 hhd. 12 gal. 1 qt 

2. The following parcels of beer were sold to a meiv 
chant: first, 19 hhd. 27 gal. 3 qts.; second, 31 hhd. 21 gal. 
2 qts.; at the third time, 11 hhd. 6 gal. 3 qts.: what was 
sold him at the three times? Ans. 62 hhd. 2 gal. qt. 

Solid Measure. 

By this is measured {^)all such things as have length, breadth 

and thickness; such as stone, timber^ wood, bark, ^c. 

ii) 1728 Inches make 1 Foot, marked in. ft. 

2) 27 Feet « 1 Yard, " yd 

3) 40 Feet of round, or > - rr«« ^» t ^^a #^ 
') 50 Feet of hewn timber \ ^ Ton, or Load, tan. 

Questions. — 1. How many inches make a foot in Solid Measurwt— 
2. Fceta yardi — 3. Feet of round timber a ton?^. Feetof Hevin timber 
a Ion? — 5. What are measured by this measurel 
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EXAMPLES. 



£LtonB. ft. in. Yds. ft. in 

S22 49 1721 ' 234 26 1727 

821 86 246 , 678 21 1672 

.26 41 1000 565 20 1242 

9 36 1259 69 21 43 



581 14 770 1549 9 1228 



PrticHcal Questions. 

1. What is the sum of the three following sticks of tim- 
ber^ viz. the first J 3 tons, 49 ft. 1672 inches; the second, 4 
tons 47 ft. and 1000 in.; the third, 6 tons, 40 ft. 1001 in.? 

Ans. 15 tons, 38 ft. 217 in. 

2. Add together the following parcels, viz. 29 tons, 30 ft.; 
56 tons, 39 ft. 127 in.; 61 tons, 19 ft.; and 71 tons, 27 ft. 
1649 in. Ans. 219 tons, 36 ft. 48 in. 

(fi) Wood and Bark Measure. 

fVoodand bark are bought and sold by the cord or foot; a 
foot of wood or bark contains 16 solid feet, or one eighth 
of a cord; and a pile (^) 4 feet high, 4 Jfeet wide and 
Sfeet long contains one cord. 

O) 1728 Inches make 1 Solid foot, marked in. ft. 

(2) 16 Solid feet" 1 Foot of wood, « ft. 

(3) 8 Feet of wood 1 Cord, « cord. 

(4) 128 Solid feet " 1 Cord, . " cord. 

Questions. — 1 . How maiw inches make a soKd foot% — 2. How many solid 
feet a foot of wood?^-3. flow many feet of wood a cord?— 4. How many 
aolid feet a cordi — 5. What measure is this called? — 6. What must be the 
dimensions of a pile of wood to contain a cord? 







EXAMPLES 








cords. 


ft. 


in. 


cords. 


ft- 


tn. 


9 


127 


1642 


64 


90 


146 


2 


106 


642 


9 


10 


140 


40 


50 


60 


70 


80 


90 


61 


11 


9 


10 


21 


31 


114 


39 


625 


154 


73 


407 
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$9 COMPOUND ADDITION. 

PraeHcal Q^e8tion$,ul Wood and Bark Measure. 

1. Add tog^ether the following parcels of wood, viz. 64 
cords, 120 feet; 72 cords, 21 feet; and 122 cords. 

Ans. 259 cords, 19«. feet. 

2. Adds cords 4 feet of wood, 12 solid feet; 6 cords 6 
feet of wood, and 12 solid feet; 9 cords and 6 feet of wood 
togeUier. Ans. 20 cords, 8 s. feet. 

Dry Measukx. 
By this measure is bought and sold (^) salt, com, and all 
kinds of grain; 2^.8 solid or cubicinehes make one gal- 
lon of corn, ^e. 



D 


2 Pints 


make 


^} 


4 Quarts 


c< 


» 


2 Gallons 


ce 


>) 


8 Quarts 


ti 


'} 


4 Pecks or 


32qts. 


'e) 


8 Bushels 


« 


^' 


36 Bushels 


cc 



1 Quart, 


marked 


itpt- 


1 Gallon, 


(( 


gat. 


1 Peck, 


(C 


pk. 


1 Peck, 
1 Bushel, 




t. 


1 Quarter, 


C( 


qr. 


1 Chaldron, 


u 


ch. 



^uettions. — 1. How nuiBy pints in drv mettsure makd a quart t — 2, How 
many quarts a gallonl — 3. Gallons a peckl-^. Quarts a peckt — 5. Pecks 
or quarts a busliell— 6. Busliels a quarter?— 7< ikisbels a chaldron?— 
8. What are bouglu aiKt sokl by this measure 1 

EXAMPLES 

Ch. bu. pks, gal, qts. pts. Qr, bu, pks. gal, . qts, pts. 



654242 32 


2 


1 


2 





42 


7 


3 


1 


3 


1 


52312 31 








3 


1 


312 


6 


2 





2 





213 20 


3 


1 


2 





743 


2 


1 


1 


1 





4201 11 


2 





1 


1 


7 


6 


3 





3 


1 


710970 24 


1 





1 





1106 


7 


3 





2 






Practical Questions in Dry Measure. 

1. Add together the following parcels, viz. 1627 bu. 3 
pks. 7 qts. 1 pt.; 97^ bu. 2pks. 1 qt.; 2471 bu. 1 pk. 2 qts. 
1 pt. Ans. 5071 bu. 3 pks, 3 qte. 

2. The following quantities of coal were sold to a Mer- 
chant, viz. 41 chaL 30 bu. 3 pks.; 51 chal. 35 bu. 1 pk.; 
and 60 chal. 7 bu.; What was tne quantity sold? 

Ans. 154chaL 1 bu. pk. 
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COMPOUND ADDITION, S§ 

Cloth Measure. 

By this measure is bought and sold C^) cloths and sUki, 4*e. 
1 Nail, marked in, no, 

1 Quarter, " or. 

1 Yard, « ' yd.^ 

1 EU Flemish, « JS. FL 

1 EllEngUsh, " JE.JB. 

1 Ell French, " E.F. 

Quegiiofu. — 1. How laany inches make a nail in cloth meaanre? — 2, 

How many nails a qiiaiter?-~8. Quarters ayardi— 4.Qiiiurter8 an ell Plemidil 

ft. Quarters an ell Eliiglish?—^. Quarters an ell Frrach? — 7. What are 

bought and sold by this measurel 

BXAMPIJB8. 



;i) 21 Inches 




2) 4 Nails 


cc 


yS 4 Quarters 


(C 


A 3 Quarters 


i€ 


^) 5 Quarters 


(C 


[6) 6 Quarters 


(C 



RE. 


qr. 


na. 


KE. 


qr. 


na. 


£.F/. 


qr. 


na. 


F(f». 


qr. 


na. 


6543 


5 


1 


244 


4 


3 


246 


2 


2 


126 


3 


3 


3454 


4 


8 


321 


3 


1 


234 





2 


245 


3 


3 


6543 


3 


2 


121 


1 


2 


121 


2 


1 


213 


1 





6543 


2 


1 


200 


3 


.3 


303 


2 


1 


• 123 


1 


3 


S3085 


5 





883 


3 


1 


906 


1 


2 


709 


2 


1 



Practical Q^est^ons in Cloth Measure. 

1. Add together the following pieces of cloth, viz. -29 yds. 
8 qr. 2 na.; 30 yds. 1 qr. 3 na.; 36 yds. 1 qr. 1 na.; and 
another piece containing a9.^auch as all the others. 

Ans. 193 yds. 1 or. 

2. How many French ells in the following pieces of cloth, 
viz. first 22 qr. 3 na.; second 31 qr. 1 na^ third 50 qr. 2 na.; 
and fourth 91 qr. 1 na. ? Ans. 32 F. ells, 3 qr. 3 na. 

Of Time. 

Time is divided into (}) seconds, minutes, hours, days, 

weeks, months and years. 

(2) 60 Seconds make 

(3) 60 Minutes « 

(4) 24 Hours « 
(*) 7 Days " 
(6) 4 Weeks " 
(') 13 Months « 
(8) 12 Solar months « 
(^) 365 Days, 5 hours, 48 min.57 s'e. make 1 Solar jmix. ' 



1 Minute, marked 


se. m. 


1 Hour, ' " 


h. 


1 Day, « 


d. 


1 Week, « 


w. 


1 Month, « 


mo. 


1 Lunar year, " 


year. 


1 Year, " 


year. 
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80 COMPOUND ADDITION. 

To remember the number of days in each calendar 
montii, commit to memory Q^) the following lines: — ^viz. 
Thirty day^ath September, 
April, Juneflnd November; 
Au the rest nave thirty one 

Except the second month alone, 
AVhicn hath but twenty-eight in fine 
Till leap year gives it twenty nine. 

Note. — (ii) When any year can be divided by 4 vfithout 
aremainderi tt is leap year; and February has 39 days. 

Qu^9tion8, — 1. What are the diviMons of timel — 2. How many seconds 
make a minutel— S. Minutes an hour?— 4. Hours a day's — 5. Days a week? 
— 6. Weeks amonthl — 7. Months a lunar yearl — 8. Months a solar year't— 
9. How many days, &c. make a solar year? — 10. What should be commit- 
ted to memory in order the more perfectly to remember the number of days 
in each calendar month? — 11. When is any year considered Bissextile or 
leap yearl 

EXAMPLES. 

L.yrs, mo, to. d, h. m. s, L.yrs» mo, d. h, m, s, 

123 11 6 23 59 59 12 12 27 23 59 59 

123 11 1 4 21 20 40 19 9 4 11 12 11 

191 12 3 2 11 12 10 21 4 6 1 10 9 

251 11 1 2 10 10 9 41 2 4 6 9 4(V 



691 7^2 18 42 53 95 2 14 18 31 59 



Practical Questions in Time, 

1. Add together 12 years, 6 mo. 3 w. 6 d. 23 h. 12 m. 
12 s.; 49 years, 5 mo. 2 w. 4 d. 12. h. 9 m.; 1 year, 9 mo. 
1 w. 1 d. 1 h. 6 m. 

Ans. 63 yrs. 8 mo. 3 w. 5 d. 12 h. 27 m. 12 8. 

2. Add 21 yrs. 9 mo. 6 d.J 31 yrs. 6 mo. 21 d.; 6 yn. 
4 mo. 9 d.; and 12 yrs. 7 mo. 10 d. together. 

Ans. 72 yrs. 1 mo. 18 d. 

Of Motion. 

(1) 60 Seconds make 1 Prime Minute, marl^ed " * 

(2) 60 Minutes « 1 Degree, " <> 
(sS SO Degrees " 1 Sign, « s, 
l^) 12 Signs, or 360 Deg[rees the whole great circle of the 

[Zodiac 
^uesUofu. — 1, How many seconda a prime minatel— 2. How moiqf 
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mniiiteB a degree f— 3. Degrees a sign?— 4. Signs or degrees a circle of the 
SSodiacI 

EXAMPLES. 



o 


1 


// 


8. 


o 


/ 


It 


S5 


17 


18 


.» 


8 


55 


44 


17 


49 


56 


1 


26 


44 


55 


6 


35 


S4 


8 


18 


86 


12 


10 


17 


16 


1 


9 


83 


22 



The following are denominations of tkinga counted by 
the Tale. 
Q) 12 Particular things make 1 Dozen, j 

(2) 12 Dozen « 1 Gross, U^ 

(3) 12 Gross or 144 doz. " 1 Great Gross. 

ALSO, 

(4) 20 Particular things make 1 Score. 

QtfMfions.T— 1. How many particulars make a dozen'? — 2, How many 
doa. a grossi— 3. Gross or doe. a great gross?— 4. Particulare a scorel 

Denominations of Measures not included in the Tables. 

(O 6 Points make 1 Line, 

(2) 12 Lines " 1 Inch, 

m 4 Inches " 1 Hand 

M 3 Hands " 1 Foot, 

m 66 Feet, or 4 Poles, a Gunter's Chain, 

(^) 3 Miles " 1 League. 

A Hand is used C) to measure horses. A Fathom («) to 
measure depths. A League (^) in reckoning distances at 
sea. 

N. B. A Quintal of Fish weighs (*o) 1 cwt. Avoirdupois. 

QuetttofU, — 1. How many points make a linel — 2. How many lines an 
inch! — 3. Inches a handl— <4. Hands a fouti — ^, Feet or poles a eunter's 
dbainl — 6. Miles a league 1 — 7. For what is a hand u8edl->8. A fothom? 
— 9. A league?— 10. What is tlie weight of a quintal fish'! 

Note. — The pupil, after answering the preceding ques- 
tions, both in simple and compound numbers, shoula as a 
method of review,be required to answer them promiscuously, 
either by himself or in a class; and should any difficulty be 
found in ^ving an answer, he is advised to turn back and 
consult h^ rule, until a thorough knowledge of the same is 
obtained. 

^6 
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COMPOUND SUBTRACTION. 

DEFiNJTioN.^Compound Substraction teaches (<) to find 
the difference between a larger and a smaller number, 
which have several denoiftinations. 

Rule. — Write down (^) the largest of the two numbers 
first, and under it write down the smallest; dbservmg (3) to 

Slace every denomination under that of the same name, 
oUars under dollars, &c. ; begin to subtract (^) in the 
lowest denomination, and take the lower from the upper 
line; if any particular figure in the lower line in any of 
the denominations, is larger than the one over it, (*) subtract 
the lower figure from the number Xhat it takes of this to 
make one of the next higher denomination; and to the 
remainder add the top figure, and set the sum down, and 
carry one to the next denomination; proceed thus through 
all the denominations. 

Proof. — (^) Add together the remainder and lower Ime, 
carry as in compound addition; the sum will be like the 
upper line if the woik is right. 

Questions. — 1. What docs compoiirtd subtmction teach 1 — 2, How are 
the two flumbers for subtraction wrote downl — 3. What are you to ob- 
servel — 4. Where do you b^ia to subtract? — 5. If any particular figure ia 
the lower Ihie in any of tlie deiiorni nations, is larger than the one over it, 
bow do you tlien subtractl^ -6. What ia the method of proof 1 

American Monet.* 

Dolls, cts. m. Dolls, ets. m, Dolls, ets. m. 

1241 79 9 4812 29 7 1000 00 

992 87 8 704 21 6 999 99 9 



248 92 1 3608 8 1 1 



Practical Questions in Amencan Money. 

1. A man lent 3 E. 3 dolls. 3 d. 8 c. ; and received 2E. 
S dolls. 99 cts. and 9 mills; How much remains due*? 
Ans. 10 dolls. 83 cts. 1 m. 

* Scholars cannot be too frequently and thoroughly exercised in the several 
tables of weights, measures, &c. while passing tlirough subtraction as well 
as addition ; for this is certain, that no scholar can be too familiar with com- 
pound numbers; as their use will fi:^uently occur in subsequent rtdes and 
examples of arithmetic 
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8. A man had an estate valaed at ^505 dolls. 6 d. 8 cts 
8 m.; he had three sons, to each of whom he gave 504 dolls. 
5 cts. 3 m.; he also gave to two daughters, 75 dolk. 75 cti. 
each; what had he left? Ans. 1841 dolls. 97 cts. 6 m. 

d. A man was worth 9472 dolls. 65 cts.; by a misfortune 
at sea, he lost 4549 dolls. 75 cts.; What was he worth af- 
ter he sustained the loss ? * Ans. 4922 dolls. 90 cts. 

Lawful Mohbt. 



647 
549 


9. 

16 
17 


61 


£. 
912 
897 


11 
12 


d. 

3 


97 


18 


101 


14 


18 


n 



Practiced Questions %n Lawful Money, 

1. What is the difierence between £141 lis, 6d, and 
£241 12«.^9i(f.? Ans. £99 15«. S^d. 

2. Lent* £31 12«. did. and received £30 10*. 11 W. 
what remains due? Ans. £1. 1«. 91^* 

Trot Weight. 

lb. oz. pwt, grs. lb, oz. pwt. grs 

223 10 19 22 81234567 6 12 20 

124' 11 12 23 13482148 10 13 22 



98 11 6 23 17802418 7 18 22 



Practical Questions in Troy Weight. 

1. A person had a basin which weighed 3 lb. 10 oz. ; it 
being melted in part, it then was weighed again, and its 
weight was 2 lb. 11 oz. 7 pwt. 4 grs.; what was melted off? 

An». 10 oz. 12 pwt. 20 grs. 

2. A silver smith had 21 lb. 9 oz. of silver; he refined it 
by melting, and then weighed it, and its weight was 15 lb. 
10 oz. 11 pwt. 19 grs.; what was lost by melting? 

Ans. 5 lb. 10 oz. 8 pwt. 5gra. 
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3. How modi silver must be given in exchanging a silvei 
plate for a platter; the weight of the platter being 3 lb. 
10 oz.; and the weight of the plate 1 lb. 4 oz. 7 pwt. ? 

Ans. 1 lb. 5 oz. 13 pwt. 

AvoiSDUPOis Weight. 

T. ewt. or. lb. oz. dr. T. evtt. qr. Ih. oz. dr. 

13 19 3 37 14 14 134 13 3 30 13 13 

9 18 3 34 15 15 94 19 3 31 14 15 



14 15 39 13 36 14 13 



Praetieal Questions in JIvoirdupois Weight. 

1. A certain vessel was freighted with 33 tons, 13 cwt. 
1 qr. of iron; in a storm she was lighted by throwing a 
part of the cargo overboard; on her arrival at port, her 
cargo weighed but 15 tons, cwt. 1 qr.; I demand the 
quantity lost.? Ans. 7 T. 13 cwt. 

3. A merchant had 31 cwt. 3 qr. 31 lb. of sugar; he sold 
to. A, 11 cwt. 1 qr.; and to B. 15 cwt. 3 qr. 17 lb.; what 
had he left ? ^ Ans. 4 cwt. 3 qr. 4 lb. 

3. A merchant had 1 T. 3 or. 37 lb. of sugar, it was all 
stolen but 1 cwt. 1 qr. 8 lb.; I demand the quantity stolen? 

Ans. 19 cwt. 3 qr. 191b. 

4. I bought 37 cwt. 3 qr. 19 lb. of flour, and sold 19 cwt. 
8 qr. 37 lb.; what remained on hand? 

Ans. 7 cwt. 3 qr. 30 lb. 

Apothecaries' Weight. 



lb. 


oz. 


dr. 


se. 


grs. 


lb. 


oz. 


dr. 


se ' 


grs. 


14 


10 


6 


3 


19 


133 


6 


1 


1 


19 


6 


11 


7 


1 


16 


94 


11 


6 


3 


17 


7 


10 


7 


I 


3 


38^ 


6_ 


3 


3 


3 



Pretctical Questtons, 

1. An apothecary had 13 lb. 6 oz. 3 dr. of medicine in a 
certain vessel; by accident it was broken, and there re- 
mained in a broken piece of it, 8 lb. 11 oz. 7 dr. 1 sc. 13 
grs.; I demand the quantity lost? 

Alls. 3 lb. 6 oz. 3 dr. 1 sc. 7 gr. 
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S. What remains after taking 19 lb. 6 oz. 3 dr. from 36 
lb. 7 o^ 7 dr. ? ^ns. 7 lb. 1 oz. 4 dr 

3. "Wliat is the difference between 119 lb. 6 oz., and 111 
fi>. 11 oz. ? Ans. 7 lb. 7 oz. 

Long Measuks. 

Deg. mi. Jur. rds. ft, in, bar. Mi, fnr. rds, ft. in. Oar, 

27 59 6 SO 15 11 2 224 3 21 13 1 1 

9 27 7 35 13 9 2 95 6 32 14 9 2 



18 81 6 85 2 2 123 4 28 14i 3 3 



PracUcal Questions in Long Measure, ^ 

1. Subiiact 24 mi. 3 fur. 26 rds. from 26 mi. and shew 
the difference. Ans. 1 mi. 4 fur. 14 rds. 

2. Express the difference between 200 mi. 6 fur. 29 rds.; 
and 150 mi. 7 fur. 2 rds. 4 yds. 2 ft. 1 bar. 

Ans. 49 mi. 7 fur. 26 rds. 0yds. ft. 11 in. 2 bar. 

8. Express the diH^rence between 7 lea 2 mi 6 fur. 27 
rds.; and 5 lea. 1 mL 7 fur. 30 rds. 
^ Ans. 2 lea. mi. 6 fur. 37 rds. 

4. A man agreed with another to go 51 mi 4 fur., and he 
went 60 mi 2 fur.; how much fuimer did he go than he 
agreed to? Ans. 8 mi 6 fur. 

Lakd^ or Square Measure. 

Jleres roods rods feet Acres roods rods feet inches. 

126 1 39 16 2456 1 12 10 11 

112 3 30 14 1367 2 22 9 7 



13 2 9 2 1088 2 30 1 



Practical Questions in Square Measure, 

1. A man's farm contained 246 acres, 1 rood, 7 rods; he 
sold to A. 27 acres, 2 roods, 1 rod; to B. 39 acres, 39 rods; 
and to C. 50 acres, 2 roods; how much had he left? 

Ans. 129 acres, 7 rods. 

2. A man had 700 acres of land; and he had four sons; 
to the oldest he gave 60 acres 2 roods; and to the second, 
third and fourth, he gave half as much to each as he did to 
the first; how much had he left? Ans. 548 acres, 3 roods. 

6* 
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S. A man had 3472 feet 142 inches of boards, he sold 1S49 
feet 136 inches; what had he left? 

Ans. 3223 feet, 16 inhces. 



WiKB Measure. 
of. Pip. hh 
1 23 1 

10947 75 2 19 



Punn, gal qts. pt. Pip. hhd. 
12345 70 3 1 23 1 



gal 


qU. 


pi 


60 


2 ' 


I 


59 


3 






1897 79 1 



Practical QucBtiohs in Wine Measure. 

I.Jl wine seller bought 22 hhds. 54 gals, of wine; he sold 
12 hoos. 60 gals.; I demand the quantity unsold ? 

Ans. 9 hhds, 57 gak. 
2. A. bought 247 gals. 3 qts. 1 pt. of rum; and he sold 
from it 193 gals. 2 qts.; how much nad he left ? 

Ans. 49 gals. 1 qt. 1 pt. 
8. I demand the difference between 3 pipes, 1 hho. 54 
gals.; and I pipe, 1 hhd. 61 gals. 

Ans. 1 pipe, I hhd. 56 gals. 

Solid Measure. 



H.t<m$. 


fl' 


«n. 


H, tons. 


A 


«fl. 


246 


49- 


1720 


12 


•16 


nil 


179 


46 


1723 


9 


49 


1727 



67 2 1725 2 16 1112 



Pretctieal Qntestions in Solid Measure. 

1. A man had 249 tons 12 feet of round timber lying in 
the dock; in a high tide a part of it went adrift; tnere re- 
mained in the dock 142 tons, 12 feet, 1721 inches: I demand 
Ihe quantity lost. Ans. 106 tons, 39 teet 7 in. 

2. What is the difference between 49 tons, 39 feet; and 
37 tons, 3d feet, 1272 inches.^ 

Ans. 22 tons, feet, 456 inches. 

3. A stone cutter had on hand 1427 feet of stone; he sold 
192 feet, 1427 inches; I demand the quantity unsold. 

Ans. 1234 feet, 301 inches. 
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Wood Measure. 






cords. 


$d/t. 


cords, ^^.ft» 


cords. 


sd.ft. 


1846 


127 


1827 120 


2456 


11 


1297 


121 


1819 101 


1841 


125 



49 6 8 19 1114 14^ 



Practical Questions in Wood Measure, 

1. A wood seller bought 127 cords, 120 solid feet of 
wood, and sold 100 corcu, 101 solid feet; how much had he 
left on hand? Ans. 27 cords, 19 feet. 

2. A coaster freighted his vessel with 65 cords, 118 solid 
feet of wood; in a storm he was obliged to light her by 
throwing wood overboard; when she arrived in port, there 
was but 21 cords, 106 solid feet on board; I demand the 
quantity lost? Ans. 44 cords, 12 feet. 

8. AVnat is the difference between 27 cords, 104 feet, and 
19 cords, 125 feet? Ans. 7 cords, 107 feet. 

Prt Measure. 

eftoZ. bu. pks. gal, qts, pt, chal, bu, pks. qts, pt, 

224 80 2 18 1 8456 27 8 6 

19 85 8 2 1967 80 2 7 1' 



304 80 8 111 1488 88 61 



Practical Questions in Dry Measure. 

1. What is the difference between 7958 chal. 18 bu.; and 
8789 cBaL 85 bu. ? . Ans. 4163 chal. 14 bu. 

2. A merchant in Boston had a vessel coming from Vir- 
ginia freighted with 2478 bushels, 8 pecks of corn; in a 
storm she was lighted by shovelling corn overboard, on her 
arrival in port, sne had but 2027 bushels, 1 peck on board; 
I demand the quantity lost. Ans. 451 bu. 2 pks. 

Cloth Measure. 
Fr.E. qr. na. En.E, qr, na. Yds, qr. na, 
12 4 8 21 4 8 121 8 S 

9 5 8 19 2 8 109 2 8 

250 210 12 08 
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Fraetical Q;ukestion8 in Cloth ^Jjleaswe. 

1. A dealer in cloths had 3 pieces containing in all 80 
yards, Sqrs.: he sold 51 yards, S qrs. d nails; I demand 
what he had left? Ans. 28 yds. 3 qrs. 1 na. 

3. A merchant bought 6 pieces of doth, each piece con- 
taining S6 yds. 3qr. 3 na., he sold two pieces; how many 
yards had he left? Ans. 107 yds. 3 qnu 

Or Time. 

d. A. f». $e. Yrs. d. A. 

6 IS SI SS 1S5 3S1 12 

5 15 30 40 109 3S9 SI 



L.yra, 


mo. 


w. 


SI 


IS 


3 


19 


10 


S 



: S S 1 SO 50 4S 15 356 1$ 

Prctetieal Q^uestions in THme, 
1. A man hired a servant for 6 years, 4 months, 3 weeks, 
6 days; and he stayed 7 years, 6 montHii, 3 weeks; how 
much longer did he stay tlian h« first agreed to? 

Ans. 1 yr. 1 mo. 3 w. Id* 
S. What is the difference between SI years, 6 months, 
8 weeks, 4 days, IS hours; and 19 years, 9 months, S weeks, 
6 days, SI hours? Ans. 1 yr. 10 mo. Ow. 4 d. 15 h. 

CASE II. 
(i) Tojmd the difference hettoeen two dateSy when the time 
is expressed in years and calendar months and days.^ 
Rule. — ^Write down (^) the latest date first, (consider 
(^) whether the month is the first, second, or third, &c, j if it ia 
January, write (4) 1 in tiie column of months; if it is Feb- 
ruary, write (fi) 2, if March, («) S,&c.; and after writing the 
' months, Q) write the day of the month) and then write 
down the other numbers (s) under those of the same de- 
i^omination; (^^ subtract, and the remainder is the differ- 
ence between tne two dates. 

Qtte#tum«« — 1. What is required by Case 2d in Componnd Sabtractioiil 



• Observe the following Table. 



January is the first mootb. 

February - - - 

March 

Aprii . - - 

May • • • 

June • • • 



1st 


July is the 7th month. 


2d 


August 


8d 


September 


4th 


October 


5th 


November 


eth 


December • • 



7th 
8tli 
9di 
10th 
llfh 
Ifth 
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—2. Wfeidi of the dates do you write down first'? — 3. What do you consid- . 
er't-^. And if it is January what do you writel — 6. If February, what? — 
6. If March, whatl — 7. After writing the months, what nextl— -8. Where 
do you write down the other numbers'! — ^9. What is the last step in this 
case. 

EXAMPLES. 

1. What 18 the difference of time between the 16th i^f 
of Febraary 1800; and th% 19 th day of May 1806? 
Years. mo. d, 
1806 5 19 

1800 2 16 



3 Ans. 



Note. — ^In this example the latest year is written first, Mav being the 
Gth month, 6 is pot in the column of months, and the day of the month in 
the column for ^ys ; and then the other denominations are put under those 
of the same name. 

S. How lohg between the 15th day of June 1729, ^nd 
the SOth day of August 1806, inclusive? 

Ans. 77 years, 2 months, 15 days. 
S. I was bom the 7th day of May, 1777; what is my age, ^ 
it being the 20th day of June 1810? 

Ans. 33 years, 1 month, 13 days. 
4. A. gave B. his note on interest, dated the 21st of Au- 
gust 1804; on the 29th day of November 1809, the note 
was paid; I demand the time that the note was at interest? 
Ans. 5 years, 3 months, 8 days. 



DECIMAL FRACTIONS. 

Jl$ the present currency of the United Sta^s is caleulaUd 
wholly by decimals, it is absolutely necessary they shaitid 
be perfectly understood by the pupil. 

Demitition. — ^Decimal Fractions arc (*) parts of who2o 
numbers, and are separated therefrom (^) by a point calAid 
the separatrix; thus 12*5; which is 12 and 5 tenths, or 1^; 
all the figures which stand at the left of the separatrix are 
(^ whole numbers; those on the right are (4) fractions. An 
unit 18 supposed to be divided into (^) ten equal parts, and 
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(6) the first figure on the right of the separatrix expressef 
the number of those parts ; again, one of ti^ese parts is 
supposed to be divided into C') ten more equal parts ; and 
(^) the second figure in decimals expresses the number of 
those parts, &c. Thus decimals (^) decrease in a tenfold 
proportion, as they depart from the separatrix; (lO) 'S is 5 
tifiths; -05 is 5 hundredths; and *005 is thousandths, &c. 
Cyphers placed at the right hai)d of decimals 00 do not 
alter their value; '5 '50 and '500 are decimals of tne same 
value and equal to '5, but cyphers placed at the left (^) 
diminish their value in a tenfold proportion. 

Questiotu. — 1. what are Decimal Fractions? — 2. How are they aepara- 
ted fiom whole numbersi — S. What are those figures called which stand at 
the left of the sAparatrixl — 4. What those on the right! — 5. Into how many 
parts is the unit supposed to be divided'? — 6. What figure expresses tliose 
partsi — 7. How maqy parts is one of these ten [xirts divided iBto1--8. 
What figure expresses those partsi — 9. Do decimals increase or decrease at 
they depart from the separatrix, and in what proportion! — 10 Give an ex- 
ample. — 11 . Do cyphers placed at the right hand of decimals alter Uieir 
value?-^12. Placed at the left, what effect do they havel 

* DECIMAL NUMERATION TABLE. 





1 














































i 






3 


4 


















^ 






S 


















1 


e 






H 


9 


















S 




a 

c 


o 


00 


1 


4 
M 


CQ 


-H 


i 


1 


a 

1 


1 


\ 


% 


B 


1 


g 


^ 


g 




.S 

d 




§ 


1 


d 

0) 


B 


•g 


£ 


» 


H 


H 


» 


H 


!=> 


H 


W 


H 


H 


W 


S^ 


7 


6 


5 


}• 


3 


2 






2 


3 


4 


5 


6 




6 


5 


3 


2 






2 


3 


4 


5 








5 


4 
4 


3 
3 
3 


2 
2 
2 
2 






2 

2 
2 


3 
3 


4 







Note. — By the ahove table it is evident that the yaloe 
of figures increase in whole numbers, as they depart &om the 
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fleparkariz; and in the fractions, the value of the figures 
decrease as they depart from the separatrix. This should 
be illustrated by the Instructer and the pupil required to re- 
peat &e table. 



ADDITION OF DECIMALS. 

RuLB.-^Write down the several sums to be added in 
such a manner, Q) that the units in the whole numbers may 
stand under units, &c. and tenths in decimals may stand 
under tenths, &c. Add P)'^us in Simple Addition, and (3) 
from the right hand of the sum total, point off as many 
figures as are equal to the greatest number of Decimal 
Figures in either of the sums added; those on the left will 
be whole numbers, and those on the right decimals. 

Qu«fffumff.— 1. In what manner should the several snms in Addition of 
JMunaU be set downl— 2. How do yon addt— 3. What method dOt^db 
take to ascertain which are whole numbers and which decimabl 

EXAMPLES. 

«7'1«3 841-346 74-789 7-1 23 

1-0341 91-2 7-61741 1-2 

•1345 2-023 -214 10-32 



88-2916 434-569 82-62041 18643 



Practical Q^e8tions. 

1. Add 504-29, 64*1, 23-09, and 55-6 together. 

Ans. 64-708. 

2. Add $1327-64 cents; $2341-96 cents 9miIU; and $1572- 
ftl cents together. Ahs. $5241*819. 

3. Add 46*969, 6^1 and -946 together. 

Ans. 53-925. 

Note. — Dimes, cents, and mills are decimals of a dollar; 
one dime is one tenth, one cent is one hundredth, one mill 
h one thousandth: therefore the addition of American or 
Federal monefi is the addUlon of decimals. 



y Google 



42 DECIMAL FRACTIONS. 



SUBTRACTION OF DECIMALS. 

Rule. — (O Write the largest number down first, and tbe 
smallest under it, in the same order as in Addition, then 
subtract the same as in Simple Subtraction. 

QuesUoiu, — 1. Wiiat is dw general rule for subtraction of decinuJi? 



234-101 
145*164321 



91-91 


1411 


7-00041 


8111234 


98-3 


5*14864 



88-936679 



£ 



MULTIPLICATION OF DECIMALS. 

RuLs. — Multiply (») exactly as in whole numbers, and 
y from the right of the product point off as many figures 
ir decimals as are equal to the decimal figures in the mol* 
tiplicand and multiplier counted together. If at anj time 
there are not so many figures in the product as this rula 
requires, (^) supply the defect by prefixing cyphers to the 
left of &e product. 

QftetHoni, — 1. How do you multiply decimals^— 2. How are the deci- 
mat places in tbe product aBoertainedl — 8. Wlien there are not so waaaf 
fignres in the product as this rule requires, what do you do1«^ 

EXAMPLES. 

11-23 -1213 

117-8 -1321 



8984 1213 

7861 2426 

1123 3639 

1123 1213 



1322-894 J)ro. -01602373 pro. 

NoTE.^-In the first example there being three decimal 
figures in the two factors, three figures are pointed off for 
decimals in the product; in the second example there aie 
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ei^t decimal figures in both factcHrs, and the pioduct con- 
tists only of seven figures, therefore I prefixed one cypher 
and pointed all off for decimals. 



No 
1. 


MulUpUe. 


X 


MuUiplier. 
by 17-8 = 


Product 
21-S94 


2. 


10-4 


X 


by 128 = 


1279-2 


S. 


123 


X 


by 1-45 = 


178-85 


4. 


•002 


X 


by -661 = 


•001322 



Praetieal Que$tion$* 

\. How much is the product of 29-5 multiplied by -96? 

Ans. 28-320. 

2. How much will 1000 pounds of butter come to, Ut 
Hi cts. per poimd? Ans. tll5. 

3. How much will 64*5 bushels of com come to, at tl42 
cts. per bodiel? Ans. $72-24 cts. 



DIVISION OF DECIMALS. 

RiTLE. — ^Divide (*) exactly as in whole numbers, and. 
O) from the ri^ht hand of the quotient point off as many' 
figures for decimals, as the decimal figures in the dividend 
exceed in number the decimal figures in the divisor; if there 
are not so many figures in the quotient as this rule requires, 
title defect must be supplied (s) by prefixing cyphers to the 
left of the Quotient : if there are more decimal figures in 
the divisor tiian in me dividend,(4) place as many cyphers 
to the right hand of the dividend as will make them equal; 
and the quotient is (^) whole numbers till the dividend is 
all brought down; if a remainder still remains, (^) annex 
cyphers and continue the division; and the quotient thence 
arising will be decimals. 

Qiuiiumi, — 1. How do you divide id decimakt— 2. From which hand 
of the quotient do you point off for decimals, and how many*! — 8. If there 
are not 80 man^ ftniree in the Quotient as this rule requires, how must the 
delect be suppliedf— 4. How do vou divide when there are more decunal 
figures in the divisor than in the dividend?— 6. What will the quotient tfaoa 
be?— 6, What if there be still a remainder? 

EXAMPLES. 

1, It is required to divide 94*31 by 13-1. 
6 
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12-l)84-21(2-8w2nf. 
842 

1001 V 

968 

dSrem. 

Note*— There being one mose decimal figure in the div- 
idend than in the ohrisor, one Afoie is pointed off from the 
right of the quotient for decimab; cyphers might have 
been annexed to the remainder, and the quotient canned to 
a greater degree of exactness. 

8. It 18 required to divide 1302 by *101. 

•101)180Sl»000(12891-089 Ans. 

NoTx 2.*-4n ^tm example the dividend is whole numbers, 
and the divisor has 3 figures in decimals. I therefore an- 
nexed 3 cyphers to the right of the dividend before I divid- 
ed; and after the dividend was all brought down, I annex- 
ed 3 cyphers to ^e remainder, and continued the division, 
and got the decimal part of the quotient, viz. '089. 

3. Required to divide 263-146 by 1320. 

1320)263-146(-199^V Ans. 

NoTB 8. — In this example there are 3 decimal figures in 
the dividend, and the divisor is whole numbers; therefore I 
pointed off 3 figures from the quotient, for dck^imals. 

4. Required to divide *4567 by 333. 

333)-4567(-0013Jf I Ans. 

< Note 4. — In this example^ there are 4 figures m decufnab 
in the dividend, and the divisor is whole numbers; the quo- 
tient has but 2 figures; I therefore prefixed 2 cyphers to 
the left of the quotient, and pointed all off for decmials. 

5. Divide -07912 by 111. Ans. •71.t* 

6. Divide -00444 by 222. Ans. -00002. 

7. Divide -9028 by -11. Ans. 8-202t 

8. Divide 15-785 by 12. Ans.l-311t. 

* This mark (f) signifies that there is a n^ainder which is omitted ia 
the answer. 
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REDUCTION OF DECJMALS. 

CASE I. 
(*) To reduce Vulgar Fractioru to DeeimaU. 
Rule. — (2) Annex cyphers to the numerator, and'diyide 
by the denominator; the quotient is the decimal sought. 

NoTK. — ^A vulgar fraction is expressed thusf; the top 
figure**is (3) a remainder left after diyision and is called the 
numerator; the bottom figure is (^) a divisor used in divis- 
ion, and is called the den ominator. * 

Q^€9tion9, — 1 . What does Case Ist in Reduction of Decimab reqnire?— 
2. How do yon reduce Vulgar Fractions to Decimab'? — 3. What is the top 
figure of a Vulgar Fraction, and what is it calledl— 4 What the bottom 
^uce, and what calledl 

EXAMPLES 

1. Reduce f to a decimal of the same value 
6)5-000 



•SSSfAns. % 

3. Reduce <| to a decimal of the same value. Ans. *5 
8. Reduce i to a decimal of the same value. Ans. *35. 

4. Reduce | to a decimal of the same value. Ans. *75. 

CASE II. 
Q) To reduce numbers havir^ diffei*ent denominattona to 
decimals. 
Rule. — Write down the several denominations (^) under 
each othf r, (3) beginning with the lowest and ending with 
the highest; (-*) on the left of these draw a perpindicular 
line, and on the left of the line, place such numbers for 
divisors, against each denomination, as it takes of the low- 
est to make one of -the next higher: (^) annex cyphers to 
the top figure and divide by the number standing against 
it on tne left of the line; set the quotient (decimally) (s) 
against the next denomination below; (') divide the next 
below by the number standing against it, and set the quo- 
tient as before; proceed thus through all the denominations, 
the last quotient is the decimal sought. 

Questions. — 1. Wlmt does Case 2d in Reduction of Decimak require? — 
2. How do you write down tlie several denoininationsV-3. With which do 
you begin and end?— 4. What istiie nextstep'^6. How then do you pro-) 
eeedl--^. Where do you set the quotient?-^?. What step do voa then takel ' 



y Google 



46 



DECIMAL FRACTIONS. 



EXAMPLES. 

1. Reduce 12 pwt. 16 gr. to the decimal of a pound, 
Troy weight. 



24 

ao 

12 



16-0000 

12-6666t 

0-6338t 



•0527t Ang. 
3. Reduce 6 oz. 12 pwt. ISgra. to the decimal of a 
pound, Troy weight. 
24 



20 
12 



16000 
12-625t 10 
6*6312 



t '5526 Ant. 
3. Reduce 2 cwt. 3 qrs. 12 lb. 12 oz. 11 dr. to the decimal 
of a ton, Avoirdupois weight. 



16 
16 
28 
4 
20 



11- 

12- 

12- 

3- 

2- 



•1432t Ans. 
4. Reduce 3 qr. 3 na. to the decimal of a yard. Cloth 
measure. 

4 



•9375 Ans. 

5. Reduce 2 miles 6 fur. 20 rods, 12 ft 6 in. 2 bar. to the 
decimal of league, Long measure. Ans. *93d2t. 

6. Reduce 3 roods, 30 rods, 29 yds. to the decimal of an 
acre. Land measure. Ans. '9434t. 

7. Reduce 56 gal. 3 qts. 1 pt to the decimal of a hhd. al- 
lowing 63 gaL to a hixd. Ans. -9027. 
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8. Reduce 89 ft. 1727 in. to the decimal af a ton of. 
roimd timber. Ang. 'DOSSt. 

9. Reduce 1 pk. 2 qts. 1 pt. to the decimal of a chaldron. 

Ans. -0091^ 

10. Reduce 12 mo. 3 wks. 6 dys. 23 hrs. 59 min. 12 sec. 
to the decimal of a year. Ans. *9999t. 

11. Reduce 2 min. to the decimal of a month, allowing 
28 days to a month. Ans. •00004t. 

12. Reduce I pint to the decimal of a hhd. Wine meas- 
ure. . Ans. -00191. 

18. Reduce 1 week to the decimal of a year, allowing 1^ 
months to a year. Ans. -01923t. 

14. Reduce 1 minute to the decimal of a year, allowing 
8i60 days to a year. Ans. *000001. 

15. Reduce 1 dram to the decimal of a ton, Avoirdupois 
weight Ans. OOOOOlf. 

Note. — ^A decimal table of weights and measures might 
be made by case lU which would be veiy convenient in a 
counting room, in which the several denominations in 
weights and measures might be reduced to the decimal of 
their respective integers in the following manner. 

Cloth Measure. 
The parts of a yard reduced to the decimal qf a yard. 
1 qr. is 



•25 


1 


na. 


is 


•0625 


•5 


2 


(C 


(( 


•125 


•75 


3 


«c 


C( 


•1875 



Use of such a Table. 

SuppoiS it were required to rednce 3 qF. 1 na. to the 
decimal of a yard: Take the decimal of 3qr. from the ta- 
ble, and the decimal of 1 na. and add them together, their 
sum will be the decimal sought. ^ 

The decimal of 3 qr. is *75 
The decimal of 1 na. is *0625 



•8125 
CASE III. 

Q) To express the value of any decimal in the several de* 

nominations of the integer, 
EvLE.— (^)Multiply the decimal by that number which 
6* 
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48 DECIMAL FRACTIONS. 

it takes of the next less denomination to make one of that 
denomination, in which the decimal is g^iven, and point ofl 
from the right hand of Oie product as many figures for de* 
cimals as is required hy the rule in multiplication of deci- 
mals; then '(^) multiply the last decimal by the next de- 
nomination, and so on to the last; the figures on the left of 
the separattix are (4) the value of the decimal in the de- 
nominations of the integer. 

QueiHona. — L What does case 8d in Reduction of decimals requirel — 
2. What is the 1st step in this easel— 3. What the 2iid.?— 4. What do 
those %ares on tiie left of the separatrix exji^ressl 

EXAMPLES. ^ ' 

1. Required the value of *0527 of a lb. Troy weight, 
lb. -0527 
12 



oz. -6324 
20 

pwt 12-64S0 
24 



grs. 15-5520 

Ans. 12 pwt. 15t grs. 

S. Required the value of *5526 of a lb. Troy weight. 

Ans. 6 oz. 12 pwt. 14t grs, 
8. What is the value of *1432 of a ton? . 

Ans. 2 cwt. 3 qr. 12 lb. 12 oz. 4t dr. 

4. What is the value of '9017 of a lb. Apothecaries' 
weight? Ans. 10 oz. 6 dr. 1 sc. ISf grs. 

5. What is the value of *9376 of a yard, Cloth measure? 

Ans. 3 qr. 3t na. 

6. What is the value of *9436 of a league, Long meas- 
ure? Ans. 2 ml 6 fur. 25 rds. 4 yds. 2 ft. If in. 

7. What is the value of -9486 of an acre, Land measure? 

Ans. 150t rods. 

8. What is the value of -9999 of a ton of round timber? 

Ans. 39 ft -17211 in. 

9. What is the vahie of -0099 of a chaldron? 

Ans. 1 pk. 3 qts. 

10. What is the value of *0002 of a month, allowing 28 
days to a month? Ans. 8 min, df sec. 
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EEDUCTION. 

Definition. — Reduction teaches (i) to |)educe^ one de- 
nomination to another, and retain the same value. It it 
of (^) two kinds, Descending and Ascending. 

REDUCTION DESCENDING. 

Reduction is called descending (^) when it is required to 
reduce a larger to a smaller denomination, and it is then 
performed by multiplication. 

Rule. — (4) Multiply the highest denomination given, by 
such a number as will reduce it to the next lower, observing 
to bring in the parts of the same name, thus continue tifl 
you have reduced it to the denomination required. 

QiMslionc. — 1. What does reduction teach? — ^2. How many kinds of 
reduction — and what are tlieyl — 8. When is reduction called descending, 
and bow is it performedl— 4. What is the rule for iu operation? 

EXAMPLES. 

1. It is required to reduce 444 dols. 16 cts. 5 m. into 

dols. ets. m. 
444 16 5 
100 



44416 cts. 
10 

Ans. 444165 mills. ^ 



3. In 57 dollars 93 cents 5 mills, how many mills? 

Ans. 57935 mills. 

3. In 4 cwt. 2 qrs. SO lb. how many pounds. Avoirdupois 
weight. Ans. 534 lb. 

4. In 20 acres, 29 rods, how many square rods? 

Ans. 3229 rods. 

5. How many inches from Exeter to Dover, it being 18 
miles? Ans. 1140480 in. 

6. How many inches will reach round the world, it being 
360 degrees, eadi degree containing 69i miles? 

Ans. 1585267200 in. 

7. How many solid feet in 20 cords of wood? 

Ans. 2560 sd, ft 
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8. How many pints are in 1 tun of wine? 

Ans. 3016 pta. 

9. How many hours in 39 years, 3 months, 12 days, al- 
lowing 13 months to a year? Ans. 289930 h. 

10. in 39 yards, 3 quarters, 8 nails, how many na. ? 

Ans. 475 na. 

11. In £314 ld<. 6id. how many farthings? 

Ans. 306880. 
13. In £64 199. 6d. how many pence? 

Ans. 15594. 



REDUCTION ASCENDING. 

Defikitiov. — Reduction is called ascending (i) when il 
18 required to reduce a smaller, to a larger denomination; 
and it is then performed by (2) division. * 

RuLX. — (S) Divide the given denomination by such a 
number as will make one of the next higher; and the last 

Quotient by such a number as will make one of the next, 
;c. until you have reduced it to the denomination required. 

Qu^fffiotu.— 1. When is Reduction caHed Asoendiiigl— 2. By what priii- 
bipd rule ii it peribrmed1-~8. What is the general rule for itt operatiool 

EXAMPLES. 

1. Reduce 444165 mills into dollars. 
10)444165 

10)44416 cts. 5 m. 



10)4441 dimes, 6 cts. 

Ans. 444 dolls. 16 cts. 5 m. 

3. In 57985 mills, how many dollars, &c. 

Ans. $57 98 cts. 5 m. 
8. In 534 lb. Avoirdupois, how many cwt. &c? 

Ans. 4 cwt.*3 qrs. 301b. 

4. In 8339 rods, how many acres, Square measure? 

Ans. 30 acres, 39 rods. 
6. In 1140480 inches, how many miles Long measure? 

Ans. 18 miles. 
6. In 1585367300 inches, how many degrees, each con- 
taining 69 i miles ? Ans. 860 degieea. 
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7. How many cords of wood are in 3560 solid feet? 

Ans. 30 cords. 

8. In 3016 mpts of wine, how many tuns? Ans. 1 tuQ. 

9. In 3d993d^urs, how many years, allowing 13 months 
to a year? Ans. $S yrs. 3 mo. 13 d. 

10. In 475 nails, how many yards? 

Ans. 39 yds. 3 or. 8 na. 

11. In 306380 far^iings how many pounds, &c.? 

Ans. iS314 186. 6id. 
18. In 15594 pence, how many pounds, &c. ? 

Ans. ie64 198. 6d. 



COMPOUND MULTIPLICATION. 

Dbfivition. — Compound Multiplication is a rule much 
used in business; and teaches, (i) by having the price of 
one article given, to find the price of any number of the 
like kind. 

^iM«<tofif. — 1. What does Gompoand Multiplication teacbl 

CASE L 

(}) When the quantity is whole number $, 

RuLB.-rr2) Multiply the price and quantity together, the 

product is tne answer; if there are dimes, cents and mills 

lA the price, (^) \iomt off for decimals according to the 

rule of multiplication of decimals. 

^UMtiotu. — 1. When is Case 1st in Compound Montiplication applied! 
— 2. What is the rule 1—8. If there are dimes, cents and mills in the price, 
what do you dol 

EXAMPLES. 

1. How much will 1000 lbs. of butter come to at 11 cts. 
5 mills per pound? 1000 lbs. X -llS^^lld'OOO Ans 

Note. — In this example 1 1 cents and 5 mills are exactly 
equal to 115 thousandths of a dollar: tlierefore I multiplied 
the price by the cfuantity, the product was 115000; and 
according to the rule in the midtiplication of decimals, I 
pointed off three figures from the right for decimals, the 
rest were dollars. 

3. How much will S49 pounds of pork come to at *07 
cents per pound? Ans. 34 dolls. 43 cents. 



y Google 



bft COMPOUND MULTIPLICATION. 

3. How much wHl an ox come to, whose weight and 
prket are as follows, viz. — The quarters 205*5, 202, 207 
and 200 lbs. at -06 cents; the hide 70 lbs. ^ *07 cents; the 
tallow 66 lbs. at *09 cents lb. Ans. 59 dSm. 71 cts. m. 

4. A drover sold 100 lambs in 5 separate lots, 20 to each; 
the first lot was sold for $V9id cents each; the second for 
#1*90 cents; the third for #2-05 cents; the fourth for $2-lC 
cents; and the fifth set #2-25 cents; I demand the price of 
the whole. Ans. $205-20 cts. 

BILLS OF PARCELS. 
Mr. A. B. bought of 



6 gallons of West-India rum at 

7 do. of New-England do. " 
12 lbs. of hyson tea " 

19 pairs of shoes • " 

20 lbs. of coffee " 
29 lbs. of rice " 
90 lbs. of cotton -" 
15 doz. of biscuit " 



Exeter, , 


Jipnl 10, 1811. 


Mr. C. 


D. 




Cts. 




DoUs. Cts, 


•96 




5-76 


•55 




8-85 


$1-25 




15-00 


•96 




18-24 


•28 




5-60 


-04 




1-16 


•23 




20-70 


•15 




2-25 



W2-56 

Signed C. D. 
Exeter y April 10, 1811. 

bought of Mr. G. H. 
Cts. Dolls. Cts. 
1000 gallonsof West-India rum at #1-25 



Received payment in fuU. 
Mr. J. K. Df Portsmoudi, 



900 do. of molasses 


(C 


-60 




90 cwt. of brown sugar 


cc 


9-50 




15 barrels of flour 


(C 


8-25 




8 crates of ware 


€S 


40-30 




2 cwt. of iron 


i( 


6-60, 




69 gallons of Holland gm 


(C 


1-40 




20 cases of knives and forks 


(( 


•75 




650 lbs.ofcoi&o 


(( 


29 






$8200-95 



Received payment by note, payable in 90 days. 

Signed G. H. 
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CASE IL 
()) When there are fractions in the quantHy, 9uch a» 

Rule. — (2) Reduce the vulgar fraction to a decimal; 
then (3) multipljc the quantity and prices together, point 
off for decimals accordins to rule; all that are on the left 
of the separatrix are (^) dollars; and all on the right are 
parts, viz. (^) dimes^ cents, and mills. 

Q^e$iion$.—''l, When is Case 2d in Compotind Multiplication appliedl 
— 2. What is the let step in tlie nilet— 8. What is die 2d and last st pt-^. 
What are tliose on the left of the separatrix caUedV-5. What those on the 
rigfati 

EXAMPLES. 

1. What will 10^ yards of India cotton, come to at 
S9 cents per yard? 

Yds. Cts. DoUs.ets.m. 
}=-75 then 102-76X-29= 29-79 -7 -5 Ans. 
Note. — In this example | reduced to a decimal, gave 
two decimal places in the quantity, and diere were two 
decimal places in the price; of course there were four 
places of decimals in the product; the three first figures in 
decimals, are cents and mills, and the other is parts of a 
mill, which inhusinesa is not worth noticing. 

2. What will 21 i yards of velvet come to, if 1 dollar 25 
cents are paid for 1 yard? Ans. $26*87'ct8. 5m. 

8. What will 6?2 of a yard of broadcloth come to, at 6 
dollars 75 cents per yard? Ans. $45 -56 cts. 2«| m* 

CASEIIL 
Q) When there are several denominations in the quantity. 
Rule. — (2) Reduce the several denominations to the de- 
cimal of the highest, by case 2, in reduction of decimals; * 
then (3) multiply the price and quantity together, point for 
decimals according to rule ; the answer w3l be (^) dollars 
cents and mills, and part's of mills. 

Questioru. — 1. When is Case 3d in Compound Multiplication appliedl— 
2. What is the Ist ptep in this rale ?~3. What the 2nd and last stepV- 4. 
What will the answer be inl 

* To this Case it will be necessary that the schobr be referred and le* 
i]iiired to give the steps of it explicitly. 
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EXAMPLES. 

1. How much will 3 cwt 2 qr. 20 lb. of sugar come to, 
at (12*10 cts. per cwt.? 
20.000t8 



4 2*714 



cwt. d*678X12-10=944*50ct8. SDuAns. 

Note. — 2 or. 20 lb. reduced to the decimal of a cwt is 
equal to 678 tnousandths, which I annexed to the hundreds, 
and multiplied by the price. 

2. How much will 173 cwt. 3 qr. 27 lb. of iron come to, 
at $5-51 cts. per cwt. ? Am. $958.69t cts. 

3. How much will 356 acres, 1 rood and 7 rods of land 
come to, at $17*21 cts. per acre? Ans. $6131*80 cts. 2tm. 

4. What will 64 tons, 3 cwt. of potash come to, at $84 
'60 cts. per ton? Ans. $5420*67 cts. 5 m. 

5. What will 38 cwt 3 qr. 21 lb. of sugar cccne to, at 
$11*52 cts. per cwt? Ans. 448*55 cts. 4tm. 

6. What will the wages of a servant come to for 70 yrs. 
3 mo. 15 d. allowing 26 days to a month, and 12 months to 
a year, at $6*71 cts. 5 m. per year? 

Ans. $472*05 cts. 1 m. 

CASE IV. 

(0 Bules to find the amount of hoards, plank, and other 
articles tluit are sold by the thousand, or hundred. 

Rule. — If the article is sold by the thousand, place a 
separatrix (2) between tibe thousands and hundreds; thd 
hundreds^ &c. are decimals of a thousand; if the article 
is sold by the hundred, place the separatrix (^) between the 
hundreds and tens; the tens are decim^ of an hundred; 
then (*) multqily the price and quantity together, the pro- 
duct pointed according to the rule of multiplication of 
decimals, will be ^e answer requured. 

Questions. — 1. To what n Case 4th in Compoand Maltiplica'tion appli- 
edl— 2. If the article is sold by the thousand, where do yoa plaoe tlie sepa- 
ratrix ?->3. If sold by the hundred, where plaoedl— 4.What is the laat step 
iaUiiBGasel 
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EXAMPLES. 

1. How much wHl 10751 feet of boards come to, at $11 
*21 cents per thousand? 

Feet, D. ets. D. cts. m. 
10-751Xll-21=120-51-8t Ans. 

d. How much will 1100 feet of plank come to, at 33 dol- 
lars per thousand? Ans. <^36*80 cts. 

8. How much will 941 feet of clear boards come to, at 
$25 per thousand? Ans. $33*53 cts. 5 m.- 

4. How much wiU 627 hoops come to, at $1*27 cts. per 
hundred 6-a7Xl-27=$7-96t Ans. 

CASE V. 
(1) Tomtdtiply by fractional parts. 
Rule. — (2) Multiply by the numerator and divide by the 
denominator, the quotient is the answer. 

Quet/torw. — 1. What does Case 5th in Compound Multiplication teachi 
—2. Give the rule. 

EXAMPLES. 

1. What is the value of yV of a ship, worth $10000? 

10000X8=80000-MO=$8000 Ans. 

2. What is 4 of a house worth, which is valued at $8470? 

Ans. $2478-57-lt. 

CASE VI. 

Q) Lawful money. Weights and Measures, 

Rule. — If the number is less than 12, (2) multiply the 
weight or price of one by the number; observing (3) to 
carry as in Compound Addition; if the number is more than 
12, ^4) multiply by two such numbers as will make the 
number required; if there are no two such numbers, (5) 
multiply by two such numbers as will come nearest, and 
for the other numbers, add or subtract as the case may be. 

Q^etiions. — 1. Of what does Case 6th in Compound Multiph'cation treatt 
— ^2. If the number or quantity is less than 12, what do you do? — 3. What 
do you observe? — i. If the number or quantity is more than 12, what do 
you do? — 5. If there are no two such numbers in the Table as wiU make 
the number given, what do you do? 

EXAMPLES. 

1. What is the weight of 9 casks of raisins, each weigh* 
ing 3 cwt. 2 qr. 11 lb. 6 oz. 

7 
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Cwt, gr. lb. oz, 
^ * 3 2 11 6 

9 



32 1 18 6 Ans. 



2. What is the weight of 56 casks of raisins, each weigh* 
mg 1 cwt. 2 qrs. 12 lb. ? Ans. 90 cwt. 

3. What is the weight of 105 casks of tobacco, each 
weighing 3 cwt. 1 qr. 7 lb. ? Ans. 347 cwt. 3 qr. 7 lb. 

4. How much will 12 oxen come to, at £10 16s. per oz? 

^ Ans. £129 128. 

5. How much wiU 272 barrels of flour come to, at £2 
10s. 6d. per barrel? Ans. £686 16s. 

^RuLE 2." — (») Reduce the price or weight to the lowest 
denomination mentioned, then (2) multiply by the quantity 
as in Simple Multiplication, and then, (3) reduce me pro- 
duct into its proper terms again. 

Questions. — 1. What is the 1st. step in rule 2nd, in Case 6th in Com- 
pound Multiplication!— 2. What is the 2nd step?— 3. What is the 8d fitepi 

EXAMPLES. 

1. How much will 27 thousand of boards come to, at 
£2 10s. 6id. per thousand? 
£. 8. d. 
2 10 6^ 
20 ^ 



16982 
4852 

4)65502( 

12)16875(7 

SO) 1364(4 



£68 4s. 7id. Ans. 
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3 How much will 51 cwt. of iron come to, at £fl Is. 6d. 
per honied? Ans. i&10& 16s. ed. 



COMPOUND DIVISION. 

Definition. — Compound Division (i) teaches, by hav- 
ing the price of several things given, to find the price of 
one. 

Qmtiunu, — 1. What does Compound Division teach? 

CASE I. 

Federal Monet. 
Q) When the qiumtity is an even number. 
Rule. — ^Use the price for (2) a dividend, and the quanti- 
ty for (3) a divisor; (^4) divide, obseving the same rule as 
in the division of decimals, and th6 quotient is (*) the an 
swer, or price of one. ^ 

Queations. — 1. When is Case 1st in Compound Division used? — 2, For 
vAtat is tlie price used? — 3. For what the quantity*! — 4. How then do yoo 
proceed, and what do you observe? — 5. What does the quotient expressi 

EXAMPLES. 

1. If 24 bushels of rye cost $21, how mtfch is 1 bushel 
of it worth? 

DoL Cts. 

24)21-000(-875=87 cts. 5 m. Ans. 

2. If 340 bushels of rye cost $456-25 cts.; I demand the 
price of 1 bushel? Ans. $l-341fiJ. 

3. If 2020 lb. of cheese cost $181-80 cts. whit did it cost 
per pound? Ans. $0*09 cts. 

CASE II. 

QyJToJind the price -per cwt, when there are parts in the 

quantity, such as ciot, qr. ^c* 

Rule. — (2) Reduce the smaller denominations to tne 

decimal of a cwt. (by case 2d in reduction of decimals) 

then (3)dividethe price by the quantity, as in Case 1st; (4^the 

auotient, pointed according to the rule of decimals, will be 
le answer. 

Queations. — 1. WImt is the use of Case 2d in Compound Division? — 2, 
Wliat is the first step in tlie rulel— 3. What is the 2d stepl— 4. What is the 
Bd^andlastl 
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EXAMPLS8. 

1. If 2cwt.St][r. of sugar cost $45*26 cts.; I ckmanddM 
price of 1 cwt. 

(hot, or, ewt D.ets. 

2 3=:2-75)45-36(»16-468/rV An«. 

Note. — In this question, 3 qr. reduced to the decimal of 
t cwt. is equal to '75, which I annexed to the 2 cwt. for a 
divisor; and divided $45*26 cts. hy it, and got 16 dollars 
in tile quotient; I then annexed three cjrphers to the re- 
mainder, and continued the division, ana thereby got the 
remaining part of the quotient, viz. -458 t^Yj. 

2. If 15 cwt. 2 qr. of rice were sold ifor $54-25 cts.; I 
demand the price of 1 cwt. * Ans. $3*5 dimes. 

3. If 3 cwt. 2 qr. 14 lb of iron cost $16*67*5; I demand 
the price per cwt Ans. $4-6 dimes. 

CASE III. 
(1) When ewU qr$, and lb. are given, to find the price per lb, 
Rni.E. — (2) Find the price per cwt. by case 2d; tiien (^) 
divide the price per cwt. by 112, the quotient will be tne 

Srice per lb.: Or, (4) reduce the quantity to pounds for a 
ivisor, using the price for a dividend. 

Queitions. — 1. When is Case 3d in Compound Division usedT-- 2. 
What is the Ist step in this rulel— 8. What is the 2d 8tep?~4. What otlier. 
method can you have for finding the price per poundl 

EXAMPLES. . 

1. If 3 cwt. 2qr. 14 lb. of iron cost $16*67 cts. 6 m., I 
demand the price per pound. 

Cwt, qr, lb. cwt. D.cts.m.D.d, e.m, 

3 2 14 = 3-625)16-675(4-6-rll2=*04lTl^^ Ans. 
14500 

21750 
21750 



CASE IV. 
Lawful Money. 
Rule. — Q) Divide the price by the quantity, the qoe- 
tient 18 the answer; if pounds, shillings, and pence are in 
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the price, (^) divide the highest denomination by the quan« 
tity, observing to reduce the remainder to the next denmn- 
ination, adding in the parts of the same name, and contin- 
ue the division through all the denominations to the lowest. 

Que$ium8.—l. What is the Ist step in the rule in Case 4th in Compoond 
Division'! — 2. If pounds shillings and pence are in the price, ho?[ do yoa 
divide? 

EXAMPLES. 

1. If 34 oxen cost £.S46 16s. Qd,, how much must be 
paid for one? 

£. «, d. 
24)246 16 6 (je.lO 6f, SJrf. 

24 



20 



24)186(5*. 
120 



16 
12 

24)198(8 
- 192 



24)24(1 
24 



CASE V. 
{}) To divide by fractional porta. 
Rule.— To divide by fractional parts, is the same fui 
multiplying by them; (^) see case 5th, Compound MultipU- 
catton.^ 

Questions.'^. Wliat does Case 5tli m Compound Division teach?— S. 
What is the rml 



*Th# scholar should here be required to turn to this Can and ghw the 
ride required. 

7 
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SXAMPLKS. 

1. What 18 the yalua of I of an house, which is wozth 
$3000? dOO0X8=900O-r4=*225O. Am. 

CASE VI. 

(1) When the number of shares are unequal. 

Rule. — (2) Divide the sum by the number of simple 
shares, the quotient will be the share of the first, which (S) 
multiply by so many as the second has more than the first, 
and tnus continue till you have found all the shares. 

Proof. — (*) Add all the shares together, and if the sum 
18 equal to the sum divided, the work is right 

QvetKotM. — 1. When is Case 6th in Compound Division used? — 2. What 
is the first step in the rulel — 3. How thien do you prooeedl— 4. What 
is the method of proof? 

EXAMPLES. 

1. Divide $373*50 cts. among A. B. and C, in «uch a 
manner, that B. may have twice as much as A. and C. twice 
as much as B. 

A. has 1 simple share. 

B. " 2 " shares. 

C. « 4 " shares. 

7 number of simple shares. 

$373-50 -i-7=#53-S5l,A'8. 

A's. 53-35f X2=106-70y, B's. 

B's. 106-70yX2=213-40V, C's. 

Proof.—8373-50 cts. 

8. Divide $1089*33 cents among 4 persons, and give the 
second, three times as much as the first; the thim, four 
times as much as the second, and the fourth, five times ai 
much as the third. 

Ans. A's. $14*38t; B's. $42*99t; C's. $171*96t; and D'g. 
(859*80 cts.; twenty five cents being lost in fr^^tiohs. 
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CASE vn. 

(1) When the shares are not equals hut increases by a certain 

ratio, as 1,2, 3, 4, 5, ^c, 

RuL£. — (2) Divide the sum h% the number of persons, 
the quotient is a mean, or middle share; (3) from the mid- 
dle share subtract the ratio, the remainder is the next share 
that is less; ('*) from the last found share subtract the ratio 
until you have found all the shares that are less; (^) to the 
middle share add the ratio, the sum is the next share that is 
larger; (^) to the last found share add the ratio till you have 
found all the shares that are larger. If the number of per- 
sons is an even number, as 4, 6, 8, &c. C^) divide as above, 
and from the quotient subtract half the ratio and the re- 
mainder is one share — and add half the ratio to the quo- 
tient, the sum is another share; these two shares are the 
two middle shares; (^) for the shares that are less continue 
to subtract the ratio, and for those that are larger, add the 
ratio, till you have found all the shares. 

Proof. — (9) Add together tlie several shares found, and 
if the sum total is equal to the sum divided, the work is 
right. 

Questions. — l.When is Case 7th in Compound Division used! — 2. How do 
you find the mean or middle eharel — 3. How the next leissi— 4. How the 
other smaller shares? — 5. How do you find the next share larger than the 
middlel— 6. How the other larger shares'! — 7. If the number of persons are 
even, how do you find the two mean or middle sharesl — 8. How do you find 
those shares that are less, and those that are larger than tlie two middle 
sharesl — ^9. What is the method of proof? 

EXAMPLES. 

1. Divide $600 among 5 persons, in such a manner that 
B. may have two more than A., and C. two more than 
B., &c. 

:il6 A's share, 

118 B's " 

$600-7-5=^ 120 C's " J-Ans 

122 D's " 

124 E's " 



Proof.— #600. 

2. Divide $640 among 7 persons, in such a manner that 
the second shall have one more than the first, the third one 
more than the second, &c. 

Ans. A's share, $83-42^; B's$89-42^; C's «90-424; 
D'8«91-42^; E'8$92-42f; F's $93'4^i G's $94-424. 
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S. Divide $1600 among four persons, in such a manner 
tiiat the second may have one more than the first, the third 
one more than the second, &c. 

*1600-00-r-4=400'00 the middle share. 
doL dol. ets. 

899-50—100 cts. ratio =398-50 A's share. 

400-00— -50 cts. half ratio =899-50 BjS share. 
400-00-h .50 cts. half ratio =400-50 C»s share. 
400-50+ 100 cts. raUo =401 -50 D's share. 



$1600-00 Proof. 



AVERAGE JUDGMENT. 

Depinition. — Average Judgment, is (*) the mean, or 
middle judgment, of several persons, who are appointed 
to appraise any particular property.* 

Rule. — (2^ Add together the several sums which the 
commodity is appraised at, for a dividend; and use the 
number of appraisers for a divisor; divide, and the quo- 
tient will be the mean, or middle judgment required. 

Queatiom. — 1. What is Average Judgmentt— 2» What is the general 
miel 

EXAMPLES. 

1. What is the value of a piece of land, which is valued 
by A. at $10; by B. at $11-50; by C. at $12*30; and by 
D. at $13-40 cts. per acre? 

A. 1. - $10-00 

B. 1. - 11-50 

C. 1. - 12-30 

D. 1. - 13-40 



Appraisers 4 4)47-20 

Ans. $11-80 cts. 

9. A. B. C. D. E. and F. were appointed to appraise a 
certain estate; they appraised it as follows, viz. A. at $3470; 
B. at $3650; C. at $3700; D. at $3500; E. at $3400; and 
' F. at $3600; 1 demand the value of the estate. 

Ans. $3553-33 cts. 31 m. 
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$. M. N. 



O. and P. appraised the ship l^ucy as follows, 
viz. M. at $6700; N. at $9000; O. at $8750; and P. at 
$7880; what is the middle judgment? Ans. $7957*5 d^ 



COMPOUND AVERAGE JUDGMENT. 

Compound Average Judgment is (^) when the judgment oj 
the referees is partly on one side of the equality and part' 
ly on the other. 

Rule. — (2) Subtract one side from the other, and divide 
the remainder by the number of referees, and the quotient 
will be the average judgment. 

Qnustions. — 1. When is average judgment said to be compound? — 2 
Give the rule for its operation? 

.• EXAMPLES. 

1. A. and B. wishing to exchange horses and disagreeing 
as to the conditions, referred the matter to X. Y. and Z. by 
whose judgments they agreed to abide, which were as follows, 
viz. — A. said A. should pay B. $8, and Y. said A. should 
pay B. $6; but 7^. said B. should pay A. $5. What is the 
ave age judgment? Ans. $3 B. receives. 

2 E. and'F. proposed to swap watches — agreed to refer 
it tw A. B. C. and D. to say how they .should exchange: 
A. marked that E. should have $4; B. said E. should have 
$5; C. said E. should have $2* but D. said F. should have 
$3,50; which receives the boot, and how much? 

Ans. E.$l •87-5. 



SINGLE RULE OF THREE DIRECT. 

Definition. — The Single Rule of Three Direct teachti, 

iO by having three numbers given, to find a fourth, thAt 
lall have the same proportion to the third, as the second 
has to first. (2) When more requires more, or less rec^uir?B 
less, the proportion is direct. More requiring more, is (^') 
when the third term is greater than the first, and the sense of 
the question requires that the fourth term should be greater 
than the second; less requiring less, is ('*) when the third 
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64 SINGLE RULE OF THREE DIRECT. 

term is less than the first, and the sense of the^ question, re-* 
quires that the fourth term should be less than the second. 

Rule. — (^) State the question, or arrange the three giv- 
en numbers in such order, that the one which asks the ques- 
tion may stand in the third place;*" that number whicn is 
of the same name with the third, must possess the first 
place; the remaining number (which is always of the-same 
name With the number required) must possess the middle 
place. (^) Reduce the first and third terms, or numbers, 
into the same denomination; and reduce the middle num- 
ber, or term, into the lowest denomination mentioned; then 
(7) multiply the second and third terms together, and di- 
vide the product by the first; the quotient will be (*») the 
answer, or fourth term sought; and always will be (^) of 
the same denomination as the middle term was in when it 
was multiplied with the third term; and may be reduced to 
any other denomination required. ^ ^ 

Queaiions.^l. What does the Single Rule of Three Direct teadi?— 2. 
When is proportion direct'?— 3. When docs more require more?— 4. When 
does less require less?— 5. What is the first step in the Rule? — 6. What 
the second step?— 7. What the third 1—8. What will the quotient beV- 9. 
Of what denomiation will it be, and to what may it be reduced 1 

RuL£ OP Three in Decimals. * 

Rule. — gtate the question (0 as in the Rule of Th ee 
Direct; prepare the terms (2) by reducing the smaller ue- 
nominations to the decimal of the highest; observing (3)that 
the Integer in the first and third terms are in the same de- 
nomination : (4) multiply and divide as in the Rtde of 
Three Direct, and point off for decimals as is required in 
the rule of multiplication and division of decimals. 

Questions. — 1. How do you state the question in the Rule of Three in 
Decimals!— 2. How do you prepare the terms'! — 3. What do von observel 
^-4. How then do you proceed 1 

Note. — As the currency of the United States is a decimal 
calculation, it becomes most necessary to calculate in that 
way; but I have done .the questions in the Rule of Three 
by both methods, therefore one will prove the other. 

♦The third term always asks a question, and is generaHy preceded by 
iome such norda as, What wilH How muchl How ferl How Jongi How 
•oont What iai Where wiUI &c. 
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. SINGLE RULE OF THREE DIRECT. 65 

EXAMPLES. 

1. If ten sheep are worth ^22*22: .what are 19 of the 
kind worth? 



kind worth? 



Sheep. D, ct$. Sheep. 

As 10 : 23-22 : : 19 
19 



19998 

2222 



10)422-18 



42-218=:$42-21 cts. 8 m. Ans. 
Note. — In the first qxiestion 19 sheep is the number that 
asks the question, and is placed in the third place; 10 being 
of the same name, viz. sheep, it is placed in the first place, 
and the remaining number, yiz. $22*22 cents, is the num- 
ber left, and is used for the middle term; and is of the same 
name with the number sought, viz. money. 
The same question by direct proportion. 
Sheep, D. cts. She^, 
As 10 . 22-22 : : 19 
100 



2222 cents. 
19 



19998 

2222 , 

10)42218 
100)4221 yV cts. 

$42-21 T-V Ans. 

Note. — In this example the first and thurd terms are of 
tke same name — ^they need no reducing ; there being cents 
mentioned in the middle term, I reduced the whole to cents; 
yfhidk 1 divided by 100 to bring them into dollars. 

«. If 20 acres, 1 rood, 20 rods of land"", cost $183-37 Cto. 
5 m.; what will 37 acres of the same kind be worth? 
90 acres, 1 rood, 20 rods=20-375 acres. 
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Acres, dolls, acres. 

As 26-375 : 183-375 : : 37 $883 Ana. 
Note. — In this example I reduced the one rood 20 rods, 
to the decimal of an acre; then I multiplied and dirided 
according to the rule of decimals. 

The same question done by direct proportion, 
Acr. rood, rds, D. cts, m, acres. 
As 20 1 20 : 183*37*5 : : 37 Am. $383. 

Note. — In this example there being rods in the first term, 
I brought all the first term into rods, and also brought the 
third term into rods; and the middle term into milk; then 
multiplied and divided according to rule^ the answer came 
in mills. 

8. If 23 cwt. 3 qr. of sugar is worth $261*25 cts., I de- 
mand what must be given for 2 cwt. 1 qr. of the kind. 

Ans. 24 dolls. 75 cts. . 
The same question done by direct proportion, 

Ans. $24 75. 
4. What will 4 hhd. of rum come to, containing as fol> 
lows, viz. the first 101 ii, the second 96|, the third 891, and 
the fourth 11 1|, gallons, if 6^ gallons cost $6*80? 

Ans. $423*20 cts. 5 m. 
TJie same question done by direct proportion, 

Ans. $423*20 cts. 5 m. 

6. If 1000 feet of boards areVorth $11*12 cents, I de- 
mand* the price of 17221 feet. Ans. $191*49 cts. 7tm. 

The same question done by direct proportion, 

Ans. $191*49 cts. 7tm. 
6.* If i of 6 be three, I demand the value of 4 of 20. 

Ans. 7*5. 
The same question done by direct proportion, 

Ans. 7}. 

7. If 6J dozen pigeons are worth *65 cents, I demand* 
theprice of 29| dozen. Ans. ^2*97 cts. 5 m. 

The same question done by direct proportion, 

Ans. $2*97*5. 

8. If 65 bushels and 1 peck of com were spent in a fanW 
ily of 6 persons, I demand the quantity that would be suf- 
ficient to support a family of 22 persons for the same tima 

^^ * Ans. 239*251)ushel8. 

The same question done by direct proportion, 

Ans. 2894 bushels. 
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9. How long will 84S61 lbs. of beef last an anny of 600 
men, allowing them to draw 4h ounces each, and that 8 
times per day? Days 67|}if Ans. 

The same gue9ti<m done by direct proportion. 

Ans. 67f HI days. 

10. How many times would a wheel, that is 16 feet 8 
inches in circumfeience, turn round in going round the 
world on the equator, allowing a degree there to contain 
69^ miles ? Ans. 8129575 tVW- 

' The same question done by direct proportion. 

Ans, 8129575 tVs 

11. How far are the inhabitants of the equator carried in 
a minute, allowing the earth to make one revolution in 24 
hours, and allowing a degree to contain 69^ miles? 

Ans. 17 mL 3 fur. 
The same question done by direct proportion. 

Ans. 17 mi. Sf fur. 

12. A merchant failing in trade, is owing $6420*20 cents; 
bis effects are worth $3142*75 cents^ what will A. lose, to 
whom he owed $960*73 cents? Ans. #490*45. 

The same question done by direct proportion. 

Ans. $490*45 nearly. 
13. A merchant failing, is owing $7500; his effectsii 
amount to $5640; what can he pay per cent? 

Ans. $75*2t dimes 
The same question done by direct proportion. 

Ans. $75*20t cts 

14. If the earth makes one revolution in one solar day, 
] demand the time that it is in passing one degree. 

Ans. 4 minutes. 
The same question done by direct proportion. 

Ans. 4 minutes. 

1 5. If the sun is 4 minutes in passing one degree, I de 
mand the difference of time of its coming to the meridian, 
at two places which lie 20 degrees apart. 

Ans. 1 hour 20 minutes. 
The same question done by direct proportion. 

Ans. 1 hour 20 minutes. 

16. What is the insurance upon 3472 dolls, at 3^ per cent r 

Ans. $121*52 cts. 
The same question done by direct proportion. 

Ans. 121*52 cts. 

17. If half an acre of land is worth $59*20 cents, I de- 
mand the price of 12 acres. Ans. $148. 

8 
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68 SINGLE RULE OF THREE DIRECT. 

The same question done by direct proportion, 

Ans. «148. 

19. I demand the value of $642 against ^n estate which 
can pay only *69 cts. on the dollar. Ans. $442*98 cts. 

Tne same question done by direct proportion. 

Ans. $442-98. 

19. There is a cistern having 4 cocks; the 1st empties it 
in 15 minutes; the 2d in 30 minutes; the 3d in 45 iqinutes; 
and the 4th in 60 minutes^ In what time would it be emp* 
tied if they were all running together? 



A'8 


15 


: 1 : 


: 120 


: 8 • 




80 


: 1 : 


: 120 


: 4 




45 


: 1 : 


: 120 


:2f 




60 


: 1 : 


: 120 


: 2 
164 


Cisterns 


fiitn* 


cisterns mtn 


As 


16f 


: 120 


: : 1 


: 7 



12 Ans. 

20. If £21 128. be paid for buUding 60 rods of stone 
wall, how much must be paid for the building of 96 rods? 

Ans. £94 11 {a. 

21. What must be given for 19i yards of broadcloth, if 
3 yards of the like kind cost £19 1 Is. 6d. 

Ans. £127 4s. 9d. 
. 22. My horse and saddle are worth $40, but the horse is 
worth four times as much as the saddle; what is the vahie 
of each? Ans. Horse $32; saddle ^8. 

23. B. and C. depart for the same place and travel the 
same road; but B. goes 8 days before C. at the rate of 30 
miles per day; C. follows at the rate of 40 miles per day; 
m what time and distance will he overtake B. ? 

Ans. 24 days; 960 miles. 

24. If in 4 months I spend 3 months gain, how much can I 
lay up at the year's end, if I gain $150 every 6 months? 

Ans. $75. 

25. Bought 126 gallons of rum for 110 dollars, how much 
water must be added, to reduce the first cost to 75 cents 
per gallon? Ans. 20f gallons. 

26. If 60 gallons of water in one hour, fall into a cistern 
containing 300 gallons, and by a pipe in the cistern 35 eal< 
Ions run out in 40 minutes, in what time will it be fiUed? 

Ans. 40 hours. 
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METHOD OF MAKING TAXES. 69 

METHOD OF MAKING TAXES. 
The first thing requisite in making taxes is, (*) to know 
the rate at which polls and other r^ateable estate are valued 
by the statutes of the state. 

Note. — As these rates are established by the Legislature 
of the state, they are often altered. * 

The value of Rateable Estates, as valued by the laws of 
New-Hampshire in 1830. 

PotLs.-*Each poll from 18 to 70 years of age, 
except those excused by the sjatute - at - $1-10 

Horses. — Stallions wintered 3 winters, each " - lO'OO 

Other horse kind wintered 5 winters " - '50 

do. do. 4 do. « - .35 

do. do. 8 do. " - -20 

do. . do. 2 do. " - '10 

OxEN.—iOxen five years old, each ox " - -SO 

do. four years old, do. " - '20 

Cows. — Cows wintered 5 winters each " - '15 

Other neat stock. — All neat stock winter- 
ed 3 winters. " - -08 

All neat stock wintered 2 winters " - -OS 

Orchard land. — So much orchard land as 
will produce 10 barrels of cider or perry is cts. 

caUed an acre; and each acre is valued " - '20 

TiiiLACtE LAND. — So much land as will pro- 
duce 25 bushels of corn, or other grain equiv- 
lent, is accounted an acre; and each^cre is 
valued " - "20 

Mowing land. — As much as will produce 
one ton of English hay yearly, or otner hay 
equivalent, is accounted an acre, and each 
acre is valued " - -20 

Pasture land. — As much pasture land as 
will keep 1 cow (one year with another j) is 
called 4 acres; and each acre is valued " - -05 

Mills, &c. — These are estimated at one twelfth of their 
neat yearly income after deducting repairs, &c. 

Buildings, &c. — Of inhabitants and non residents, are 
valued at half of one per cent, of their real value. 

Stock in trade. — Stock in trade at half of one per cent. 

Bank shares. — All bank shares at i of one per cent. 

Carriages. — All carriages of pleasure are valued at half, 
of one per cent, of their real value. • 
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Monet. — Money at interest, or on hand more than tiie 
owner pays interest for, is valued at I of one per cent. 

Having shown the rates at which rateable estates are val- 
ued, I shall now proceed (^) to form an Inventory of the 
estates to be taxed. 

Que»tiotu. — 1. What is the Ist thing reqaisile in making taxesi — ^2. 

What is the 2od stepi 



INVENTORY. 
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METHOD OF MAKING TAXES. 71 

NoTK. — I have for brevity sake omitted several articles 
of rateable estate in the inventory ; those which 1 have in 
•erted I think will sufficiently explain the method of ai« 
ranging the same. 

The method of finding the amounkof each man^s rateable 
estate^ and of the Inventory, 

Rule. — Q) Multiply each man's number of polls by the 
value of one; his number of oxen by the value of one; his 
number of cowr by the value of one; and so of all the 
parcels of rateable estate; add the products together, the 
sum is his rateable estate; (2) add all the rateable estates 
together, and the sum is the value of the Inventory. 

^^estion$, — 1. What is the iDetho<I or nilc of finding the amount of each 
■an'g rateable estate? — ^2, How do you find the amount of the Inrenftoryl 

EXAMPLES. 

Required the rateable estate of A. B. who has 

3 Polls at $1-10 = #8-80 

4 Oxen five years old " '80 = . 1-20 
a do four years old " •20 = . '40 
6 Cows five years old " '15 = -90 
8 Cattle three years old " -08 «= -64 
8 do. two years old " '06 = -40 

Amount of A. B's. rateable estate, $6-84 

In the same manner proceed to find the amount of each 
man^s rateable estate. 

^ To prove the Inventory, 

Rule. — (i) Add up the column of polls; multiply the 
sum by the value of one; the product will be the value of 
all the polls. 

In like manner add every column of the inventory, and 
multiply the sum of each column by the value of one in 
in that column: add the several prooucts together, and the 
sum of all the products will be equal to the sum of all the 
rateable estates, if the work is right. 

^esUon, — 1, How do you prove ite Inventor}*? 
examples. 

The smn of rateable estates m the preceding Inventory 
18 918.13. 



8« 



y Google 



72 METHOD OF MAKING TAXES. 

The sum of the products of all the polls and other rate- 
able estates is equal to ... $18.13 cts. 

Therefore the work is right. • 

(J) To make the proportion of tax equal, according to the 
value of each man^s rateable estate. 

Rule. — Take tables ^or every separate tax, (^) by niak- 
ing the sum of the inventory me first term 5 Tne sum that 
is to be raised in any one tax, the second term; and one 
dollar the third term; the number arising from the operation 
will be what is raised on one dollar of rateable estate: from 
this, make ^s) the table from 1 to 10, 20, or 30 dollars, as 
you may think necessary. 

(^) In the same manner find what is paid on one cent of 
rateable estate; and from this, make a table from one to 
90 cents; and from these tables take (^) each man's tax. 

Question*, — 1. After finding the amount of each man's rateable estate 
and also of Inventory, what is the next step? — 2. How do you find what 
one dollar paysl — 8. What do you make from this?— 4. How ia the cent 
table foundl — 5. Whafc do you take firom these tablesl 

EXAMPLES. 

1. Suppose the estates named in the preceding inventory 
are liable to pay $181*30 for the building of a school house; 
each man's tax is required, in proportion to his rateable 
estate. 

To find what one dollar pays. ^ 
If $18-13 cts. pay $181-80 cts., what will 1 dollarpay? 
Operation, 
D. cts. B. cts. D. 

1813 : 181-80 : : 1 
1 



18-13)181-30($10 Ans. 
181-8 



To find Mbhat 1 cent will pay. 
If ♦18-13 cts. pay $181-30 cts., what will 1 cent pay? 
Operation. 
V. cts. JD. cts. cts 

18 13 : 181-80 • : 01 
-01 



18-13)181-30(10 cents Ans. 
181-3 
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TO MAKE THE TABLE. 

' Explanadon. — 1 Dollar pays 10 dollars ; ihen 2 dolls, will pay twice ai 

much, which will be 20 dolls.; $3, three times as much, which will be 

SO dolls. ; and so on to any number vou please^ always observing to multi* 

pfy what one dollar pays by the number of dollars. 

Or, add what 1 dollar pays with tlie last found, and you have what the 
next pays ; and so on for the rest* 



Dollar Table, from one 


dollar 


Cent Table, 


from one to 


ninety 




to eighteen. 
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inclusive. 
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1 - 
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cc 
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To make the tax by the help of the tables. 
Required A. B's. tax, his rateable estate being $6^84 cts . 
$6-00 cents rateable estate pay $6000 cts. tax. 
* -80 " " " pay 8.00 

•04 " « " pay '40 



Amount of A. B's. tax 



$63-40 



2. Required G. D's. tax, his rateable estate being $3*43 cts. 
$3-00 cents rateable estate pay $80-00 cts. tax. 
. -40 « " « pay 4-00 

•03 « " " pay -80 



Amount of C. IMs. tax - - $84-80 
In the same manner take each man's ^ax from the tables^ 
and their several proportions will be as follows: 
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A. B. 


«68-40 


CD, 


fS4*30 


E.F. 


«44-10 


G.H. 


♦23-60 


I. J. 


«noo 



74 METHOD OF MAKING TAXES, 

VIRST TAX LIST. 

Proof.— ri) Add all the toxes 
together, the sum must be like 
the sum raised, if the work is 
right, except what is lost in frac- 
tions. In this example the amount 
of taxes is just equal to the sum 
to be raised, therefore the work 
is right. 

Qtt€«<i(m. — 1. How do yoa proye the tax 
listl 
Am'toftax, $181-30 

Note. — It must be remembered that no one mt of tables 
will answer for any two different taxes, unless the sum of 
the two different taxes are alike. 

lExAMPLE SSCOND. 

I. Suppose the estates in the preceding inventory are 
taxed in a further sum of 19 dollars; I demand the propor- 
tion to each man, according to their several rateiui)le es- 
tates. 

To find what one aoUarpays. 

Say if 18 dolls. 13 cts. pay 19 dolls., what wHl 1 

D.ets. D. D. D.t^.m 

As 18-13 : 19 : : 1 : 1*04-7 Ans. 
To find what one cent will pay. 
Say if 18 dolls. 13 cts. pay 19 doUs., what will 1 
pay? 

Operation, 
18-13 : 19 00 : : -01 
•01 

ets.m 

18-13)-1900(-01-04 Ans. 
1813 

8700 
7252 



dolL 



cent 



1448 



NoTB .•^In the aoove operation, I have carried the quotient into tenths 
of milk, by the help of which the table is fonned; ahboiwh in the tablo 
they are omitted. 
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Dollar Table, from one 


dollar to 


CentTaWe.irooaooe 


oeut to 




eighteen. 


JD. c. «. 




ninety. 


cto.m. 


1 


DoHar - pays 


- 1-04 7 


1 


Cent - pays 


- -01 


3 


<« *c 


S-09 4 


2 


« «« 


•02 


3 


<« K 


8-14 1 


3 


C4 U 


•03 1 


4 


K M 


4-18 8 


4 


U U 


•04 1 


5 


(( * -« 


6-23 5 


5 


u u 


•05 2 


6 


C( CC 


6-28 2 


6 


<t « 


•06 2 


7 


« cc 


7-32 9 


7 


U i( 


•07 2 


8 


« c< 


8-37 6 


8 


« « 


•08 3 


9 


CC. (C 


9-42 3 


9 


U M 


•09 3 


10 


CC CC 


10-47 


10 


« « 


•10 4 


11 


(C (( 


11-517 


20 


cc u 


•20 8 


12 


(C (C 


12-56 4 


30 


« c< 


•312 


13 


(C u 


13-61 1 


40 


» u 


-41 6 


14 


« Cf 


14-65 8 


50 


(S <c 


'52 


15 


« . cc 


15-70 5 


60 


u tc 


•62 4 


16 


cc cc 


16-75 2 


70 


. fX (C 


•72 8 


17 


(C cc 


17-79 9 


80 


CC (C 


•83 2 


18 


(t (C 


18-84 6 


90 


(C CC 


'93 6 



To make the second tax list. 

1. From the last tables it is required to take A. B's. tax. 
HtB rateable estate is $6*84 cts. 

$6-00 pay 6^28 2 
-80 " -83 2 
•04 « -04 1 



Am't. of A. B's tax $7-15 5 

2. From tbe tables tt is required to take G. D's tax. His 
rateable estate is $3-43 cts. 

$3-00 cts. pay $3-14 1 
•40 " '* -41 6 
•03 " " -031 



Am't. of C. D's tax.5fii3^58 8 

Proceed in like manner to find each man's tax, and 
their several proportions will stand as in tbe annexed 
list 
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Inverse proportion. 



SECOND TAX LIST. 



A.B. 


#7-15 5 


CD. 


$3*58 8 


E.F. 


$4-61 4 


G.U 


«a-45 8 


I. J. 


$115 1 




fl8-96 6 



I find by adding up ihe tax list, 
that the sum of taxes is 3 cents 
and 4 mills less than the sum 
which was to be raised, which 
was lost in remainders. 



Note. — In assessing taxes, the law allows the assessor to 
assess a certain sum, over and above the necessary sum to 
be raised; or else tiie tax would not be large enough when 
tiiere are remainders, which is almost always the case. 



INVERSE PROPORTION. 

Definition. — Inverse Proportion teaches (i) by having 
three numbers given to find a fourth, that shall have the 
same proportion to the third as the first has to the second; 
(2) when more requires less, or less requires more, the pro- 
portion is Inverse; more requires less, (3) when the third 
term is larger than the first, and the sense of the question 
requires the fourth to be less than the second; less requires 
more (^) when the third term is smaller than the first, and 
the sense of the question requires the fourth tenn to be 
greater than the second. 

Rule. — (^) Make that number which asks the question 
the third term; that which is of the same name, toe first 
term; and the other remaining number must be the middle 
term; (^) multiply the first and second terms together, and 
divide the product by the third; the quotient will be the 
answer required.* 

QuetUans. — 1. What does loverse Proportion teach! — 2. Wheo is the 



*I have followed the same method in Inverse Proportion as I did in 
Direct Proportion: tliat is, I have done the sums in decimals and then the 
otiier way. 
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proportion Inverse? — 8. When does more require leset— 4. Whendoei leM 
require morel — 5. How do you state the question or arrange the three given 
numberal— 6. What is the method of operationi 

EXAMPLES. 

1 • If 8%en can build a tower in 13 days^ I demand how 
long it would take them^ if 4 more were added to their 
number? 



men. days. 
^ 8 : 12 : 
.8 

13)96(8 da. Ans. 

Note. — In this example it is evident that 13 men would 
do the work quicker than 8, therefore more requires less: 
more men, requires less time. 

The same question done ike other way. 

Ans. 8 days. 
2. There is a piece of land lCL-5 rods long; I demand the 
width to make an acre, allowing 30 links to a rod. 

Ans. 9696 rods. 

The same question done the other way. 

Ans. 9 rds. ISf lin. 
8. A ship at sea is provided with bread and water suffi- 
cient to supply 30 men 9 months, SO days to a month; but 
findmg a wreck in which were S men and 3 boys, to whom 
they were willing to communicate relief, I demand the 
time they all can draw their allowance, allowing 3 boys 
equal to a man. 

Ans.. 7 '346 mo. 

The same question done the other way. 

Ans. 7 months lOf days 

4. There is a piece of land that is 10 rds. 10 links in 
width; I demand the length to make an acre, allowing 30 
links to a rod. Ans. 15*338 xSa. 

The same quesUon done the other way. 

Ans. 15 rods 4t links. 

5. How much in length of that which is 5 rods wide will 
make an acre Ans. 33 rds. 
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The same question done the other way. 

Ans. 82 rds. 

6. How much carpeting that is 1*5 yds. wide will coyer a 
floor that is 7*5 yds. long, and 5 yds. wide? 

Ajy. 25 yds. 
The same question done the other vf4y. * 

Ans. S5 yds. 

7. If 40 men can perform a piece of work in 20 days, 
how many men can accomplish another piece of work 
five times as large in a Mth part of the time. 

Ans. 1000 men. 

8. If in 12 months $100 principal ^ain $b interest, what 
principal will gain the same interest in ^g^ionths.^ 

Ans. $240. 

9. How much in length, that is 3 inches wide, will make 
a square foot.^ Ans. 4 feet. 



DOUBLE RULE OF THREE. 

DsFiifiTio^. — ^The Double Rule of Three teaches (*) by 
having five numbers given to find a sixth. 

Rule.— *State the question, (}) by placing the three con- 
ditional terms in such order that that number which is the 
cause of gain, loss, or action, may possess the first place; 
that which denotes space of time, distance of place, direc- 
tion or dimension, the second; and that which is the gain, 
loss, -or action, the third : then place the other two terms, 
whidi move the question, under ^ose of the same name. 
Then, if the blank place, or tenn sou^it, fall under the 
third place, the proportion is direct, therefore, (3) multiply 
the three last terms together, for a dividend, and the other 
two for a divisor; then the quotient will be the answer; but 
if the blank fall .under the nrst or second place, the pro- 
portion is inverse, wheref^e (^) multiply the first, second 
and last terms togetiier, for a dividend, and the other two, 
for a divisor: the quotient will be the answer. 

^OTB. — The sixth term or answer always will come of 
the same name, and of the same denomination, of the term 
directly over the blank place, and may be found by two 
•tatements in the Single Rule of Three. 

Qtt«»/*on».— 1. What does tlie Double Rule of Three teachl— 2. How 
do you state the question^ — ^3. What is the method of operation, when the 
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term aon^t or blank place falls under the 8d termt— 4. What, when it 
fiiUs under the Ist or 2d termi ^ 

EXAMPLES. 

1. If 200 dollars in 12 months will gain 12 dollars, I de- 
mand how many 50 dollars will gain in six months? 

dolls, mo, dolls. 
200 : 12 : : 12 
50 : 6 : : 

Three last terms 5OX6X12-S600. dividend 
Two first terms 200 X 1 2=2400. divisor. 
8600-^2400=$! -50 Ans. 

2. If 4 men spend 60 dollars, going 800 miles, I demand 
what is sufficient for the expense of 20 men and one boy 
700 miles, allowing the boy one half a man's expense? 

Ans. $717-50. 

8. If 3 men can build 860, rods of wall in 24 days, I de- 
mand how many rods 7 men would build in 27 days? 

Ans. 945 rds. 

4. If 3 men in 24 days can build 860 rods of wall, I de- 
mand the number of men necessary to build 945 rods in 27 
days? Ans. 7 men. 

5 If 50 men can build a bridge in 144 days, I demand 
the number of men necessary to buUd a like bridge in 720 
days? * Ans. 10 men. 

6. A man lent a friend 600 dollars, for 6 months, for 
which he received 9 dollars interest; I demand the sum 
that will gain the same interest in 2 months? 

Ans. $1800. 

7. A received of B. 9 dollars, for the loan of 600 dollars 
six months; now/B. wishes to hire of A. 1800 dollars until 
the loan should amount to the same sum: how long may he 
keep it? Ans. 2 months. 

8. If 6 men build a wall 20 feet long, 6 feet high and 4 
feet wide in 16 days, in what time will 24 men build one 
200 feet long, 8 feet high and 6 feet thick ? Ans. 80 days. 

9. If the freight of 12 cwt. 2 qrs. 6 lb. 275 miles, cost 
$27-78, how far may 60 cwt. 8 qrs. be shipped for $284-78;' 

Ans. 480 miles. 

10. If 20 dogs for 80 groats, go 40 weeks to grass: 
How many hounds for 60 crowns can winter in that place *' 

(CaU a crown 5s.) Ans. dOOO 

9 
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VULGAR FRACTIONS. 

Definitiqn. — ^Vulgar Fractions are (i) parts of whole 
numbers, and are expressed thus, V?> i) &c. The top figure 
k (^) a remainder left after division, and is called tne nu 
merator: the bottom figure is (s) the divisor used in divis- 
ion, and is called the denominator. Fractions are read 
thus, j\f, is read one tenth; and 4) is read six seventh, &c. 

Fractions are (4) proper, improper, compound, or mixed: 
(^) a Proper Fractibn has its numerator the smallest; an 
Improper Fraction has (e)its numerator ec[ual, or file larg- 
est; a Compound Fraction is C) the fraction ot a fraction, 
mnd is coupled by the word 0/; a mixed number is (^) a 
whole number and a fraction. 

A proper fraction is written thus,^, },}, W) &<^- 

An improper fraction is written thus, J, f , orf , |, &c. 

A compound fraction is written thus, i of 2, of i of I* 

A mixed number is written thus, 13|, 6/$-, 5J, &c. 

QueMtioiM, — 1. What are Vulgar fi*actioM? — 2. What is the top figure, 
mid what calledl— 8. What the bottom figure, and what calledT— 4. Into 
what are Vulgar Fractions divided? — 5. Describe a Proper Fraction. — 6, 
An improper.— 7. What is a Compound Fractioni— 8. What a mixed duuh 
berl 

^ (2) CASEI. 

^ To find the greatest common measure. 

Rule. — Q) Divide the denominator by the numerator, 
and the last divisor by the last remainder; the last divisor 
used IB the common measure; if 1 is the last divisor, the 
fraction is in its lowest terms. 

Que8tum», — 1, How do you find the greatest common measuret— 2. What 
Case is thisi 

KXJlMPLES. 

I. The greatest common measure of /A is requiTed. 

26)252(9 
234 



18)26(1 
18 



8)18(2 

16 

2)8(4 
8 
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The last divisor being 2, it is the greatest common mea* 
sure of the fraction. 

9. What is the greatest common measure of /^^ ? 

Ans. 8. 
J). What is the greatest common measure of ^V^ 

Ans. 4. 

(2) CASE II. 
To redtAce fractions to their lowest terms. 
Rule. — (i) Find a common measure hj case 1st; divide 
the numerator and denominator of the given fraction, by 
the common measure, the quotient is the fraction in its low- 
est terms. 

QueUi on i . — 1. How do you reduce Fractioon to their lowest temis? — ^2. 
What Case is this iol 

EXAMPLES. 

1. Reduce |f | to its lowest terms. 

lljH-2 Com. m.=Hi Ans. 
3. It is required to reduce toVt to its lowest terms. 

Ans.H'5. 
3. Required to reduce ^^ to itd lowest terms. 

Ans. t\V 

CASE III. 
Fo reduce a mixed numher to an improper fraction. 
Rule. — (>) Multiply the whole number by the denomin- 
ator of the fraction, to the product add the numerator of 
the fraction; this sum placed over the given denominator 
will form the fraction required. 

Q^e8tion, — 1. How do you reduce a mixed aumber to ao improper 
firactioni 

examples. 
1. Reduce 10| to an improper fraction. 

10X4=40+3=43 numerator, V Ans. 
% Reduce 112J to an improper fraction. 

1I2X3+1='*#'' Ans. 
3. Reduce 28 iV to an improper fraction. Ans.Vir 

CASE IV. 
To reduce an improper fraction to its proper terms. 
Rule.— (0 Divide the numerator by the denominator. 
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^e quotient 18 die wholt) number; the remainder 19 tba. nu- 
merator of the fraction. 

Qttet<i9fi.— 1. How do yoa reduce an improper fracUoo to its proper 
termsl 

EXAMPLES.' ^ 

1. Reduce V to its proper terms. 48-^4=101 Ans. 

9. Reduce ^f ' to its proper terms. Ans. 112J. 

8. Reduce Vi^ to its proper terms. Ans. 28xV 

CASE. V. 

To find the least tommon denominator. 
Rule. — Q) Divide the given denominators by any num- 
ber Uiat will divide two or more of them without a remain- 
der; then (2) divide the undivided numbers and last quo- 
tients, by any number that will divide two or more of them 
without a remainder; and thus continue dividing (») till no 
two nuDibers can be divided without a remainder; then (4) 
multiply the divisors and remainders together, the product 
is the common denominator required. 

^UeMiioru. — 1. What is the first step in finding the least common denom- 
inator^2. Wliat is the'2d step? — 3* How long do you thus continue to di- 
Tidel— 4. What is the last step? 

EXAMPLES. 

1. What is the least common denominator of |, |,4, fl., 
A? 
$ 6-8 7 10 18 given denominators. 



3 



S 8 7 10 6 
com. denoHL 



1X4X7X5X8X8X«=2520 Ans. 
2. What is the common denominator of {, yr » is +f >and f ? 

Ans. 1008. 
CASE VL 
To reduce fi'actions to a common denominator. 
Rule. — (}) Find the common denominator by* Case 5th, 
and use it as a dividend, and use each given denominator 
as a divisor; (2) divide; (3) multiply the quotients by the 
respective numerators, and the product placed over the 
common denominator will form the fractions required. 

Que9tum$. — 1. Wtiat is the 1st step to reduce fractions to a oominoo 
denominator^— 2. What the 2d stepV-S. What the 8d and last? 
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EXAMPLES. 

1. Redact I, |, |, A to cotomon denominatofs. 

Com. de&om. 40-r 42:10x3=30 1st numerator. 
4(H- 5= 8X2=16 2d numerator. 
40-r 8:= 5X7=85 3d numerator.* 
40-rl0= 4X9=36 4th numerator. 

The^new numerators being written over the common de- 
IKnttFinator, the fraetions appear thus, J{, H, |^, H Ans. 

d. Reduce f , j\, yV, yVs and ^ to common denominatori. 

Ans. Avv. mh wv.. avt. hi*. 

3. Reduce I, xV? A? ^^^ if » ^^ common denomina- 
tors. Ans.j|*,e*,i«,m- 

CASE VII. 

To reduce compound fractions to strnpi^ ones. 

Rule. — (*) Multiply all me numerators together for a 
new numerator; and all the denominators together for a 
Bew denominator, and it is done. 

^ueHion, — 1. How do you reduce compound fractions to simple ones? 

EXAMPLES. 

1 . Reduce ^ of | of f of 4 of f to a simple fraction. 

Num. 1x3x5X4x^=360 

^Ans. 

Den. 2X4x6x7x8=2688 

2. Reduce ^^ of J of ^ of yV of ^^ to a simple frac- 
tion^ and to its lowest terms. An8.y^}7. 

CASE VIII. 

To reduce a fraction of a lower denomination to the frac- 
tion of a higher, retaining the same vaiue. 

Rule. — ^1) Reduce the fraction to a compound one, by 
comparing it with all the denominations between itself and 
the denomination to which you wguld reduce it; then re- 
duce it to a simple fraction by CaseTth.* 

Question. — 1. How do you reduce a fractioD of a lower denomination 
to tbat of a hi|^, retaining the same valuel 

* Note.— When either of the former Gases is rec^uisite for the redocUoD 
of fractions, the scholar should be particularly required to give a fiill aad 
explicit explanation of that Case, as for instance: the last step in Case 8th 
Is to reduce the fraction to a simple one by Case 7th. Now here the ques- 
tion should occnr; What does CaseTth require!— And the answer to the lot 
question under tliat Case will be a sufficient explanation. — See ako Gases 2d 
and 6th. g« 
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EXAMPLES. 

1. Reduce -^ of a mill to the fraction of a dollar. 
Bj comparing it, it becomes ^ of tV ^^ ^7 of ^^ 

Ans. Tjrlrf 

2. Reduce }of a grain to the fraction of a poundTroj 

weight. J of 5V of aV of ti of }=rTi»v Ana. 

8. Reduce I of a day to the fraction of a year contamii^ 
•6^ days. Ans. f^\'j. 

Rule 3. — (i^ Reduce the Integer to the same denomina- 
tion with the oenominatcNr of the fraction, for a denomina- 
tor, oyer which place the numerator of the given fraction, 
and it will form the fraction required. 

,Que$Uon, — 1. By rule 2d, bow do you reduce a fraction of a lower de- 
noDUoauon to that of a biglier, retaining the same vahicl 

SXAJCPLES. 

1 . Required to reduce ^^ of a mill, to the fVaction of 
a dollar. 

dolls, d. cts. m. tenths, 
1x10x10x10X10=10000 denommator. 

Ans. Tvf 7T* 
3. Reduce | of a day to the fraction of a year. 

Ans. jj\j. 

CASE IX. 

To reduce the fractions of a higher, to the fraction of a 
lower denomination, retaining the same value. 

Rule. — (') Multiply the numerator of the given fraction 
mto the denominators of the compound ones between it- 
self and the denomination to which you would reduce it, 
for a new numerator; ^vhich being placed over the given 
denominator, will form the fraction required. 

Rule 2. — (*) Invert the denominations between the giv- 
en denomination, and the one to which you would jeduce 
it ; then multiply all the numerators together for a new nu« 
merator, and all the denominators together for a new de- 
nominator. 

^ue$Uoru, — 1« How do yon reduce fractions of a higher denominartioB 
to that of a lower, retaining the same Talnel 2. What method does raid 
second gi?e f 
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EXAMPLES. 

1. Reduce t^Iott ^^ ^ dollar, to the fraction of a mill. 

D. d. eta. m. 

UzST \ tV tV tV=tHH given Denom. Ans. 

2. Reduce j^^ of a year to the fraction of a day. 
T^irir of I ^j invertedls y^y of j of «f « 

and T4V X I X ^ ^^ = UU Ans 

CASE X. 

To express the value of a fraction in the several dewtmr 
inations of the Integer. 

Rule.— (0 Multiply the numerator of the fraction into 
the known denominations of the Integer, and divide the 
product by the denominator, the quotient is the value of 
the fraction, in the deominations of the Integer. 

Question,—!, How do yoa express the value of a fraction in the sever- 
al denominations of the Inlegcrl 

EXAMPLES. * 

1. What IS the value of ^ ^^ a dollar? 

1 Doll. = 100x9 =900 -rlO=-90 cts. Ans. 

2. What is the value of | of an cwt. avoirdupois? 

Ans. 2 qr. 18 lb. 10 oz. 10^ dr. 

3. What is the value of f^f of a cord of wood? 

Ans. 96 solid feet. 

4. What is the value of j% of a yard? 

Ans. 3 qr. 2/^^ na. 

CASE XI. 

To reduce parts of an Integer which are expressed in seV' 

eral denominations ^ to the fraction of a greater of t\e 

same kind. 

Rule. (0 Reduce the several denominations to the low- 
est denomination mentioned for a numerator; and reduce 
the integer to the same denomination for a denominator. 

Question.-'l, How do yoa reduce parts of an Integer, expressed in 
jeveral denominations, to the fraction of a greater of the same kmd> 
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EXAMPLES. 

1. It 18 required to reduce 1 dime^ 6 cents^ and 9 m. 
to the fraction of an eagle. 

1 dime ^ cts. 9m.=:: i--' a^^ 
1 eagle. ^rtH^ Am. 

2. Reduce 2 rods 12 feet to the fraction of a mile 
and to its lowest terms. Ans. -^j. 

3. Reduce 10 feet 100 inches to the fraction of a cord, 
wood measure. Ans. ^^^M» 

Note. — Before the scholar proceeds further, let the In- 
structer examine him thorougnly in the several Cases in 
Reduction promiscuously; for this is certain that when 
once these Cases are familiar, all difficulties in Vulgar 
Fractions are in a measure surmounted. 



ADDITION OF VULGAR FRACTIONS. 

CASE I. 

To addfracttom having common denominators. 

Rule. — (^) Add the numerators all together, divide the 
sum by the common denominator, the quotient is the an* 
swer. 

Question, — 1« How do you add firactiona having common denominaloral 
EXAMPLES 

Add tV, {h W, ^V. ih \h a together. 
The numerators 9+ 10-(-6+5+l 1 + 12+14=67 
67-M5=4/y Ans. 

# CASE 11. 

To add fractions havit^ different denominators, 

^ Rule. — (}) Find a common denominator by Case 5th* 
(in reduction,) use it as a dividend; use each given denom- 
inator as a divisor; divide, and multiply the quotients by 

♦ The remark made in Note under Case 8 in ReductioD of Fractions 
should here be obierved, as also in many 8ubscK|ueDt Oasefl. 
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the several numerators, and the sum of all the products is 
the numerator to the common denominator, and is the frac- 
tion required. 

QiutHom — 1. How do you add fractions having diflferent denominatoral 

EXAMPLES. 

I. AM hhhh^^y{h a together, 
denom. numer, 
CODLDen. 840-r 2=420X 1=420 
840— 5=168X 8=504 
8404- 6=140X 4=560 
840-1- 8=105X 6=630 
840-r J 0= 84X 8=672 
840-M2= 70X10=700 
840^14= 60X12=720 



numerator 4206 VsV AnB. 

2. It is required to add W> h {i together. 

Ans. mi. 

3. It is required to add I, 4, |, HAi together, 

Ans. 4^\,. 

CASE III. ^ 

To add mixed numbers whose fractions have eommMi de- 
nominators. 

Rule.— (0 A.dd the fractions as in Case 1st, and the 
whole numbers as in Simple Addition; then add the sum of 
the fractions to the whole number. 

QuuOon.'^l, How do you add mixed nnmbers wliosefractioiui haveoffn- 
moo dniomiiiatoral^ 

EXAHPtES. 

1. Required to add*104/T, 11 HI, 96^*, 80^^: 
whole num. 104+111+96+80=391 
nmn6ffrac.2+16+14+16=:48-h20= 2tV 

Ans. 393A- 

1 Required to add 14/^, 15^, 18ft, T^H, together. 

Ans. oo^% 
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CASE IV. 

To add mixed numbers whose Jractioru have different 
denominators* 

Rni.E.-r-(0 Add the fractions- as in Case second, and the 
whole numbers as in Simple Addition ; then add the sum 
of the fractions to the sum of the whole numbers^ and it is 
done. 

^ Q^ulion. — 1. How do yon add mixed numbera, whose fraction* havo 
different denominator! 1 * 

EXAMPLES. 

1. Add 12i, 16|, 17|, 164^, and 19J together. 

* Whole num. 12+16+17+16+19=80 

Sum of the fractions 8^% 

Ans. 88yi% 
%. Add 21tV, 6J, 1274, and 14131^ together., 

Ans. 14277iW • 

CASE V. 

' To add fractions of several denominations y such as part$ 
of cwts.y parts of qrs., parts of Ibs.y ^c. 

Rule. — (^) Find the value of each separate fraction by 
Case tenth in Reduction, and add the several sums together 
as in Compound Ad^tion. 

^*ic*<Mm.'— 1. How do yon add fractions of ■everal donominationi^ inch 
■s parts of cwti., parts of qrs., &c.1 

EXAMPLES. 

1. Add ^ of a cwt | of a qr. and f of a lb. togethez. 



} 



qr. 


Jb. 


ox. 


dr. 


of a cwt. 18—2 











of a qr. i8=0 


81 








of a lb. is =0 


00 


IS 


51 



3 21 IS 5f Ans. 

2. Add ^ of a week, | of a day, ^^ of an hour and | of 
a minute, together. 

Ans. 2 days, 2 hours; 90 minutes, 45 seconds. 



y Google 



\ 



VULGAR FRACTIONS. 89 

SUBTRACTION OF VULGAR FRACTIONS. 
CASE I. 

To subtract simple fraetions having eoinmon denominators. 
Rule. — Q) Subtract the least numerator Irom the lucg;e8t, 
and the remainder placed over the common denominator 
will be the difference required. 

QiusHon, — l.How do yoa subtract sinmle fimctioiit having oommon 
denominatorf. 

SXJlMPLES. 

L What is the difference bet¥f«en |2<^nd||? 
largest numerator 12 
smallest numerator 10 

2 difference z=:fy Ans. 
2. What is the difference between |f and if ? 

Ans. t\. 
'3. What is the difference between ^^ and ,^? 

Ans. /rV. 

CASE IL 

To subtract a simple fraction^ or a i/kixed number from a 
whole number. 

Rule. — (}) Subtract the numerator of the fraction from 
its denominator, and put the denominator of the fraction 
under the remainder; and carry one to be deducted from 
the whole number. 

Que«ft*oti. — 1. How do yoa subtract a simple fiaction, or a mixed num- 
ber, from a whole mimbert 

EXAMPl.ES. 

1 It is required to subtract | from 12. 

12-4=111 ^ns. 
2. It is required to subtract 27ff from 32. 

Ans. 4if 
S. What is the difference between 12^ and 21. 

Ans. 8tV. 
4. What is the difference between 101 and 100|R,% 

Ans. jh 
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CASE III, 
To subtract fractions having different denominators. 
Rule. — Q) Reduce the fractions to a common denomin- 
ator, by Case 5th in Reduction; and the difference of the 
nnmeratora is the difference required. 

Qtt«f<ion. — 1. How do you subtract fi^ctions having different denomin* 
aiortl 

EXAMPLES. 

• 1. What is the di^erence between ^f and ||? 

I J and f f are equal to^^JI, ^\% difference, yVV -^^<^* 

2. What is the cUfierence between {i and/^^? 

Ans. /y. 

CASE IV. - 
To distingnisk the largest of any two ftaetumSf ^e. 
Rule. — (i) Reduce them to a common denominator, (by 
Case 5th in Reduction,) and the one that has the large^ 
numerator is the largest fraction. 

QKesftofi.— I. What method do you take to diutingnish tbejargest of 
any twoiractionsl 

EXAMPLES. 

1 . Which is the greatest fraction j^ or ^^ 

** f |- reduced to a common denom. is equal to f { 

^jf reduced to a common denom. is equal to H 

Therefore |^ is the largest fraction by jf^^. 

2. Which is the greatest fraction || or |, and by how 
much? Ans. || is the largest by ^. 

CASE V. 

To subtract a mixed number from a mixed number , when 
the fraction which is to be subtracted is greater than the 
one which it is to be taken from. 

RuLE.*~(0 Reduce the fractions to a common deifomm- 
ator, then subtract the numerator of the ereater from the 
common denominator, and to the remainder add the least 
numerator) and the sum of them must be set over the com- 
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mon denominator; and carry one to the whole nmnber, and 
subtract ihe whole number as in Simple Subtraction. 

Qu^tHon. — 1. How do you snbtract a mixed number from a mixed nirai- 
ber, when the fraction which is to be subtracted ii greator than the one fiooi 
which it is to be taken t 

EXAMFLXS. 

1. It is required to take 8}| from 12}. 

ff reduced to a common denom. is equal to ^. 
i reduced to a common denom. is equal to ^^. 
12^r\ leas by 8t;%=3^ Ans. 

2. It is required to take 9|| from 10^. 

Ans. \i. 

3. It is recked to take 1^^ from lOyV* 

Ans. 8^} 

CASE VI. 

To subtract when the fraetiona are of different denomtna" 
Oons; $ueh as parts ofcuot qr, lb. «$*c. 

RuLK.— (1) Find ike value of the fraction (by case 10th 
In Reduction,) then subtract as in Compound Subtraction* 
If fractions happen in finding the value of the parts, (s) re- 
duce them to common denominators and subtract as in Case 
third. 

Qu€$Uon». — I. How do yoo subtract when the fractions are of diiferent 
denominations; such ai parts of cwt. qr. lb. &c.l— 2. If fractions happen m 
finding the Talne of the parts, what do you do 1 

XXAHP£B8. 

1. It is required to take'rV ^^ ^ ^^* fi^<M>^ f of a ton 

emt. qf. lb, oz. dr. 
I ofaton=;15 

T^ of a cwt. = S 16 12 12tV 

♦ 14 If 3 S^Ans. 

2. Reqnkedtotdke f^of a cwt. from Id} cwt. 

.Ans. 12 cwt. qrs. 18 lb. 10 oz. 10^ dr. 
.10 
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MULTIPLICATION OF VULGAR FRACTIONS. 

CASE L 

RuLK. — (1) Reduce compound fractions to simple ones; 
mixed numbers to improper fractions ; tlien multiply the 
numerators all together for a new numerator, and the de- 
nominators for a new denominator. 

Question. — 1. What id the general rule for multipIyiDg Vulgar FractiooBf 
KXAMPLE8. 

1. It is required to multiply f by -^ of f of J. 

A of i of i=3V!rX*=^«s=jH Ans. 

2. It IS required to multiply 2| by ^ of |. 

Ans.H=l/,. 

3. It is required to multiply ,\ by -^^ 

Ans. 1^0=1. 

4. It is required to multiply J by J. Ans. ^ 

, DIVISION OF VULGAR FRACTIONS. ^ 

Rule. — (') Reduce compound fractions to simple ones: 
mixed numbers to improper fractions; then invert the divi- 
sor, '([that is, put the numerator for itie denominator) and 
multiply the numerators together for a new numerator, and 
the denominators together for a new denominator; and the 
fraction thus found is the quotient required. 

Queafton.— 1. What is the general rule for Diviaion of Vulgar Fnuf- 

tioDfll 

EXAMPLKS. 

1. It is required to divide i by f . 

I inverted is | X J=tV -Ans, 

2. It is required to divide ^ by ^^. Ans. 7|. 

3. It is required to divide 10 by J of |. Ans.SS^. 

4. It is required to divide lOjJ by 7^,;^ Ans. If^J. 

MUeeUane<m8 ^^esh(m8 in Vulgar FraetMtu. 
1. A school master being asked one day how many schol- 
ars he had, made answer that one fifth of &em sat on one 
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seat, one tenth on another, two fifths on another, two tenths 
on another, and 6 on another; I demand the nnmher his 
school consisted of. 

i+TV+f+i^=A ia-9=i=y=ofAoff=w= 

64+6=60. Ans. 

2. A man having returned from a journey, was ask- 
ed hy a friend, what his expenses were; the answer was, 
that he spent in Boston | of his money; between Bos- 
ton and New- York j; in New- York -X; beyond New- 
York ^y ; <^<^ ^^ brought home $40; I demand the sum 
he carried, and also what he spent. 

Ans. carried $160, and spent $120* 

RULE OF THREE IN VULGAR FRACTIONS. 

Rule. — State the questional) as in the Rule of Three 
Direct, (2) invert the divisor, and multiply the numerators 
together, and the denominators together, and the fraction 
thus found is the fourth term or answer; (3)compound frac^ 
tions must be reduced to simple ones, and mixed numbers to 
improper fractions. 

^^e9iioM. — 1. How do you state the questioii in the Role of Three m Viil« 
gar Fractioiul— 2. How then do you prooeedl — 8. How are Compoiaid 
FractioDs and mixed nuunben prepared for the ooerationl 

EXAMPIiXS. 

1. If ^ bushel of corn cost ^^^ of a dollar, what will 
f of a bushel come to? 

As i : tVtt • • f '^o\\8. 

2 X 76 X3 450 

i inverted is= — — = =l|Ans- 

i X 100X4 400 

2. If 10| bushels of potatoes cost $3}, how many 
may be had for $ 12J ? Ans. VVV =^^^' 

3. If i of I of a ship is worth | of 16000 doUam, 

how much is ^ of i of her worth? 

Ans, $467J-^-8|4|, 
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94 SIMPLE INTEREST, 

SIMPLE INTEREST. 

Definitiok. — Interest is (■ ) a premium paid to die lender, 
by the borrower, for the use of money lent. Simple Inter- 
est is reckoned ( ^ ) at 6 per cent, that is, at the rate of 6 dolls, 
for the use of 100 dolls, one year; and so in proportion to a 
longer, or shorter time, or for a smaller or larger sum. 

Principal is (s) the money lent. 

Rate per cent, is (^) the price agreed on. 

The amount is (^) the principal and interest together. 

Quegtiont.—!. What is Intere8t1'-2. How is Simple Interest reckonedY^ 
8. Wbat is principal?— 4. What is rate per cent?— <5. What is the mmoontt 

CASE h 
The prindpai and rate given to find the intere$t. 
Rule. — (i) Mcdtqily flie principal by the rate per cent* 
and that product by the number of years; the last product 
pointed, according to the rule of decimals, will be the an- 
swer for that time, in dollars aiid parts of a dollar. 

QMefltoii«—l.Wheo the principal and rate per oeat. are gif«%lM>wdi» 
yoa find the ioterestl 

EXAMPLES. 

1. What is fbe interest of 93S*16 cents for one year, it 
6 per cent per annum ? 
dolls, ets, 
S3*16 principal. 
•06* rate per cent. 

1*5296 

1 time. 



♦l-829e=«l-»2-9t Ant. 
3, What is the interest of $2^.14 ets. for 5 yean, at 6 
per cent per annum ? 

^». D. et$, ffi. 
#223.14X-06=1S-S8 84X5=66-94at Ans. 

8. What is die interest of 123 dols. 10 ets. 1 tn. for 7 
ytaaSf at 9 per cent, per annum? Ans. t77*6S*9«t 

• Six per cent, must be written HM and seven per cent. H)?, &c. this be- 
i^f obierVedy the nile of dedflMd fractions exactly applies 
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CASE II. 
When the amount is required. 
Rule. — (i)Find the interest as in case first, and to it add 
the principal, the sum is the amount, 

Qiuttion, — 1. How do you find the amountl 
XXAMPLKS. 

1. What will $10.15 cts. amount to in 12 years, at 6 per, 
cent, per annum. ? 

$1015 

•6090 
12 



7.3080 interest. 
1 0. 1 5 principal added. 



Ans. $17*4580 amount. 

3. What is the amount of $1*12 cts. for 12 years, at 12 
per cent, per annum? Ans. $2*73*2.t 

S. What is the amount of $242.17 cts. for 3 years, at 9 
percent per annum? Ans. $307-56'5.t « 

CASE III. 
WJien there are years ^ mcmths and days in tlie time. 

Rule 1st. — (') Reduce the days and months to the dec* 
imal of a vear, then multiply the principal, rate, and time 
together, tne product pointed for decimals according to 
rule will he the answer. 

Rule 2d. — (2) Find the interest for the years' by case 
first; for the months, divide a year's interest by the aliquot 
parts of a year; and for the days, divide a month's inter- 
est by the aliquot parts of a month; the several quotients 
added with the interest for the years will be the answer. 

Questions. — 1. What is your Ist rule to find the interest, when there are 
years, montlis, and days in the time! — 2. What Is your 2d mlel 

EXAMPLES. 

1. What is the interest of $6*22 cts. for 2 yrs. 6 mo. 10 
days, at 6 per cent per annum? 

years mo. days yrs. D. cts. ets. m. 
S 6 10=2*627 X 6*22 X0d=94-3t Anfc 
10* 



y Google 



96 SIMPLE INTEREST. 

ne same fuettian by rule ieeand, 
t6-8S principaL 
•06 rate. 



6iiio.=i of a yr.i)*37S2 1 yeai's inteiest 
3 



*7464 ft year's interest. 
•1866 6 month's interest. 
•OlOSt 10 day's interest. 



Ans. •9438t interest for 2 yrs. 6 m. 10 d. 
9. What is the interest of $10*10 cts. for 10 years, 11 
months, at 9 per cent. ? 

years mo. years D,ets. e, m. 

10 ll=10-916X10-10x-09=$9-9a-2t Ans. 
The same question by rule second, 
1010 
•09 



6 mo.HI of 1 year, h) *9090 1 year's interest. 
10 

5 9-0900 10 year's interest. 

S=d| of 6 mo. h) 0*4545 6 month's interest. 
8=1 of 6 " J)0-227at 3 " " 

01515 9 « « 

Dxts.m, 

$9-9232t Ans. 9*92-8t 

S. What is the interest of $213*23 cts. for 3 years, 12 
days, at 10 per cent? Ans. $64*67 cts. 9tm, 

The same question by rule second. 

Ans. $64*67 cts. 9tm. 
4 What is the interest of $23*23 cts. for 1 year, 9 mo. at 
6 per cent. ? Ans. $2*43 cts. 9tm. 

The same question by rule second. 

Ans. $2*43 cts. Ofm. 
5. What is the interest of $121*11 cts. for 2 years, 7 mo. 
at 5 per cent.? Ans. $15*64 cts. 3tm. 

The same question by rule second. 

Ans. $15*64 cts. Sfm. 
Note. — In the preceding examples I have considered 
80 days a month, and 12 months a year; which is the gen- 
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eral method of casting inteiest; buthy this method 6 days 
are lost in a year; 1^X30=360 days; which in large sums 
would amount to something worthy of notice. 

CASE IV. 
(1) To east interest for any number of days; allowing 

three hundred sixty-five days to a year. 
Rule. — (2) Reduce the givei^ number of days to the de- 
cimal of a year, which contains 365 days; then ^s) multi- 
ply the principal, rate, and time together, point on for de- 
cimals according to the rule of decimal fractions, and the 
product is the answer. 

Qmsiions. — 1. What does Case 4th in Simple Interest teach'!~2. What 
is the 1st step in the rulel— 8. What is Uie 2d stepl 

EXAMPLES. 

1. What is the interest of $21*20 cts. for 27 days, at 9 
per cent, per annum? 

27 days is 3V7=-0789 
$21-20X-09x-0739='14ct8, Ifmill. Ans. 

2. What is the interest of $1206, for 8 yrs. 141 days at 
6 per cent, per annum? Ans. $2*45t. 

8. What is the interest of $3-03, for 136 days, at 6 per 
cent. per annum? Ans. '06^8. 7tm. 

CASE V. 
When the time is months and the rate per cent, is stx. 
Rule. — (^)Multiply the principal by half the number of 
months, ^which is just equal to the rate for the time when 
the annual rate per cent, is six) if the months are odd, an- 
nex *5 to the ri^t hand, the product is the interest for the 
time. 
Question, — 1. What is the method of casting interest when the time is 
. mondis, and rate per cent. 61 

EXAMPLES. 

1. What is the interest of $21 for 10 months, at 6 per cent, 
per annum? 

J)10 months ='05X$21=1 -05 cts. Ans. 

2. What is the interest of 250 dollars 11. cents, for 16 
months, at 6 per cent, per annum? 

Ans. $20*00 cts. Sfm. 

3 What is the interest of $121*12 cents, for 21 months, 
at 6 per cent, per annum? Ans. $12*71 cts. 7tm. 

4. What is the interest of 9 dollars, Scents, for 9 months, 
at 6 per cent, per annum ^ Ans. 40 cts. 9tm. 
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CASE VI. 

When the time U manihs and days, and the rate per eenJt. 
is 6. 

Rule. — O) Multiply the principal by i the number of 
months ana j- of the days (calling «| the months so many 
cents and ^ of the dajs so many mills, which is just equal 
to the rate per cent, for the time,) and the product pointed 
according to the rule of Decimal Fractions will be the in- 
terest required. If there be an odd month) (?) call it 80 
days, to which add the ^iyen days, if any, and take ^ of 
the whole, which use in the place of mills in the multir- 
plier : Should there be a remainder in taking i of the days, 
rs) use it as a fraction, for which take aliquot parte of 
the multiplicand, which must be added to the product of 
^e principal multipledby ^ the number of months, &c. If 
the number of days be less than 6, so that 6 cannot be con- 
tained in them, (f) put a cypher in the place of mills at the 
right hand of months, and make a fraction of the days, 
then proceed as before. 

Note. — If the time is years, months and days, (5) reduce 
the years to months, to which add the giyen months and 
then proceed as before. • 

Qy.e8tionB. — l.Wbat is the method of caBting interest, when the tune is 
months and days, and the rate per eent. 61 — 2. What most be done when 
there is an odd month I--8. What should be done when there is a remain- 
der in taking -j of the daysl— 4. What method do you take, when the num- 
ber of days are less than 61—5. Shoukt there be years in the time, what 
method is usedl 

EXAMPLES. 

1. What is the interest of $14*24 for 11 months and 94 
days at 6 per cent. ? Ans. #0*84*0m. 

Uperation, 
i) 11 months 124 days. 

05 and 1 oyer=SO " odd month 

— .$14a4X-059=$0-84-0m. Ans. 
9 

«.What is the interest of $24-17 for 11 months and 29 
days at 6 per cent. ? • Ans. $1*44*6. 

8. What is the interest of $35 for 7 months and 19 days 
at 6 per cent. ? Ans. $1*88*6 
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4. What is the interest of $75 for 4 months and 3 days 
at % per cent. ? Ans. $1*5S*5. 

5. A note for 927*55 on interest, was dated Feb. 14, 1823; 
what wfui the amount Jan. 20, 1825? Ans. 930'74-5m. 

CASE VII. 
f¥%en the rate is any other th&n 6 per eerU. 

Rule. — (i) Find the interest at 6 per cent, by CasoSth or 
6th, and for the per cent, above or below 6, add or subtract 
as the case may be. Thus, if it be required to find the in- 
terest of a certain sum at 7 per cent,; (2) first find the in- 
terest at 6 per cent, and add i of this interest to itself 
(which is equal to the 1 per cent.) and the sum will be the 
interest at 7 per cent; and (s) for 8 per cent, add |, for 9 
add ^, for 10 add }, for 11 add |, and for 12 double the 
interest at 6 per cent. 

So also if the per cent, be less than 6; (^) first find the inter- 
est at 6, then subtract ^ of this interest from itself, the re- 
mainder is the interest at 5 per cent, subtract ^ and the re- 
mainder will be the interest at 4 per cent., and for S per 
cent, subtract h and so on to any less per cent; and it will 
giye the interest required. 

QuetiioM, — 1, What is the method of casting interest when the rate la 
any other than 61—2. How do you proceed whf^ interest at 7 per cent, is 
lequkned'! — 8. How do yoa prooieed when 8, 9, 10, 11, or 12 per cent, is 
required?— 4. If the per cent, be less than 6, what is your method? 

EXAMPIiES. 

1. What is the interest of $34*24 for 10 months and 12 
days at 7 per cent, per annum? Ans. $2*07 7. 

i) 10 months |)12day8. 

•05 2 

$34*24 
•052 

6 8 48 
17120 



i)l'78^0 48=interest at 6 per cent. 
29 6 74= " *«1 per cent. 



$2*07*7 22=sinterest at 7 per coot 
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8. What is the interest of $13*41 for S months and 16 
days at 8 per cent. ? * Ans. ♦0*Sl-4. 

8. What is the interest of $49*35 for d years, 3 months 
and d days at 9 per cent. ? Ans. f 14*44*3. 

4. What is tne amount of $5*98 for two years and 8 
months at 3 per cent. ? Ans. $6*45*8. 

5. A note on interest for $45*45, was dated April 36, 
1833; what was the amount May 38^ 1833 at 4 per cent, 
per annum? Ans. $47*43. 

6. What is the interest of $19 for 33 months, at 13 per 
cent, per annum? Ans. $4*18 cents 

CASE. VIII. 

Jin easy method of ea$tii^ Inierestfor any number of days 
auowing S60 days for a year. 

Rule. — (}) Divide 360 hy the rate per cent, and the quo- 
tient will he a fixed divisor for that per cent. — (^) Multiply 
the principal by the given number of days in the time, and 
divide the product by the fixed divisor and the quotient will 
be the interest in cents. If dollars and cents are named in 
the sum (») multiply and divide as before, and cut off two 
figures from the right of the quotient and the remaining 
figures on the left will be cents. 

QueaUons,^!, What is the Ist step io Caae 8th in castinf interest for 
any number of day8V-2. How then do vou prooeedY— 3. If dollars and 
cents are named ia the sum what do you dol 

EXAMPLES. 

1. What is the interest of $73 for 90 days, at 6 per cent, 
per annum? 
6)360 

60 fixed divisor. 73X90=6400-h60=108 cts. or $1 *08. Ans. 

3. What is the interest of $1000 for 60 days, at 6 per 
cent per annum? Ans. $10*00. 

3. What is the interest of $55*50 for 60 days, at 5 pei 
cent.? 55-50X60-r73=46|36 or -461 cts. Ans. 

CASE IX. . 

To eomptUe interest due on Notes, Bonds, ^e. token partial 
payments are made. 
Rule. — (}) Cast the interest up to the first payment; and 
if the payment exceed the interest^ (^) deduct the excess 
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from mtue principal, and cast the interest upon the remainder 
to the time of the second payment If the payment be less 
than the interest, (s) place it by itself, and cast on the in- 
terest to the time of the next payment, and so on until the 
payments exceed the interest, then deduct the excess from 
the principal and proceed as before. 

Quutknu, — 1. What is the first step in computing interest on Notes, 
Bonds, &C.1— 2. What should you do, when the payment exceeds the inter- 
cstt — 8. What if the payment be less than the interesti 

EXAMPLES. 

Scy;>pose A. should have a bond against B. for $1166 66 
cents and 6 mills, dated May 1, 1796, upon which the fol- 
lowing payments should be made, viz: 



1. December 25, 1796 

2. July 10, 1797 

S. September 1,1798 

4. June 14, 1799 

5. Apnl 15, 1800 



DoUs. MiUs. 

166,666 

16,666 

50,000 

338,883 

620,000 



What will be due upon it August 3, 1801 ? 



M(mths Days 



7 
6 

13 

9 

10 

15 



24 
15 
21 
13 

1 
18 



Ans. $237,76. 



Table of operatxcn. — Set down the sum on wbich the interest is to be 
east, with the time, interest and payments in columns thus. 




The last remainder 

Interest from tlie last payment 

Sum due August 3, 1801 



220,559. 
r7,203 

$237,762 Ans. 



y Google 



108 SIMPLE INTEREST. 

9. Supposing a note of 867 dollars S3 cents, dated Jan. 
6, 1794, upon which the following payments should be 
made, viz. 

1. AprU 16, 1797 $1S6,44 ct& 

a. Aprai6, 1799 819, 

S. Jan. 1, 1800 51^,68 

What would be due July 11, 1801? 

Ans. $215,103. 

3. A note for 9850, dated May 1, 1835 at 6 per cent., 
has the following endorsments: — 

1 June 1,1826 - - - $150 

2. Sept. 15, " - - - 12 

3. Jan. 1, 1827 - - - 215- 

4. July 16, « - - - 10 

5. Nov. 1, " - - 125 

6. May 1, 1828 ... - 350 
What remains due September 1, 1828? 

Ans. $113,055. 

A SscoND Method 

Of eomptUtng interest on Notes, fye, where partial pay 
ments are made. 

Rule. — (*) Find the amount of the principal for the 
whole time: then (2) compute the interest on the several 
payments, from thtf time they were paid to the time of 
settlement, and find their amount. 

(3) Deduct the amount of the several payments from the 
amount of the principals the remainder will be the balance 
due. 

^ueshons,^!. What is the Ist step ia the 2d method of computing in- 
teres! on notes &c. V-2. What the 2d step!— S. What the 8d and last stepi 

EXAMPLES. 

1. A note for $850, dated May 1, 1825, at 6 per cent 
interest, has the following endorsments: — 

•^ ~^" - -^ 150 

- - 12 

- 215 
10 

- 125 
. 350 



Received June 


1, 


1826 




Sept. 


15, 


1826 




Jan. 


1, 


1327 




July 


16, 


1827 




Nov. 


1, 


1827 




May 


1, 


1828 
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SIMPLE INTEREST. 105 

How mock remains due September 1, 1SS8? Ans. $100 91*3* 
8. Required the balance due on the 1st and 2d examples 
in methoa first. 

^iMPLE Interest in Lawful Monet. 
Rule. — (>) Multiply the principal by the rate percent, 
and divide the product by 100, the quotient is 1 year's in- 
terest; if months and days are mentioned in the time, (^) 
find 1 year's interest as above, and divide it by the aliquc^t 
parts of a year, add the parts together, tl^ sum will be the 
answer. 

^luttunu, — 1. What u the role for casting interest in Lawful moneyl 
S. Horn do you proceed when months and days are mentionedl 

examples. 
1. .What is the interest of £^ 6 7^ for 1 year at 6 per cent. ? 
£. ». d. 
2 6 7i 

6 
-£. $. d. 



100)18 19 9(0 2 g/ij'ffAns. 
20 

100)279(2s. 
200 

79 
12 

100)957(9d. 

900 

57 



* Note.— By this hst method tlie babnce due in this example is $12- 
142 ro. less than by the former method; and the reason for the difierence is 
very obvious. By this 2d method, interest is supposed due only at the time 
of the last payment, whereas by the let method it is considered due annually, 
and that tlie interest of the principal for the first year is to be reckoned a 
part uf the principal for the 2d year and so on, and that payments are made 
solely for the purpose of keeping down the interest. This I deem correct; 
ibr where a note is given without a specified time for payment, the interest 
becomes due yearly. The Courts of Law in IMassacbusetts have establish- 
ed the finit of these methods for computing interest on Notes, Bowls, &c. 
where partial payments are made niid is generally adopted by most of those 
who cast interest in all States in the Union. 

When endorBements are made within the yeaiu the last Method may be 
wed with propriety, but if made at or after the expiration of the year, 1 
think it erroneous. j j 
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104 COMPOUND INTEREST, 

S. What is the mterest of the same sum, yiz, J(S • T^fof 
one year, one month, ten days? 
One year's interest, Fractions omitted. 

1 month 7^)2 9 

10 days J)0 21 

OH 

3 OrVAns. 
3. What is the interest of Je250 15s. for 3 years, one 
month at 6 per cent.? Ans. £46 7 9r\d. 

COMPOUND INTEREST. 

DEFiNiTioN.--Compound Interest is the O) interest of * 
the interest; when interest is not paid yearly it ought to 
become (2) a part of the principaL 

Rule.— ^3)Find the interest of the principal forone3rear, 
and to the mterest add the principal, this sum will be the 
principal for the second year; thus (^^ continue to add the 
last interest and last principal togetner, until you have 
found the amount for the number of years required; (5) 
Arom the last amount subtract the first principal, and the re- 
mainder is the interest sought. 

Queatum*. — 1. What is Compound Interest'!— 2. When interest is not 
paid yearly what does it become?— 3. What is the 1st step in the Rultl— 4. 
What is the second stepi — 5. What is the last step? 
EXAMPLES. 

1. What is the compound interest upon 100 dollars for 8 
years, at 6 per cent, per annum? 

100 1st principal. 
'06 
6-00 1st interest. 
100' 1 st principal. . 
106-00 2d principal. 
•06 



6-8600 2d interest. 
106* 2d princip^ added 

112-8600 3d principaL 
•06 



6-741600 3d interest. 
112-3600 3d principal added. 
119 101600 3d amount. 
100-000000 1st principal subtracted* 
Ans. $19*1010 compound interest* 
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COMPOCWD INTEMIST. 



IM 



51, What 18 the compound inteiett of f 135 lor 9 ytzn and 
6 iiKHitiis, at & per cent. ? Ans. $19*669. 

Method Second. 

RuLE.-r(0 ^^^^ ^^^^ aliquot part the rate per cent, ii 
of 100; (^) ^yide the principal by the aliquot part, or 
parts, and set the quotient, or quotients, under the princi- 
pal, the same as quotients in short division;* (^) add the 
quotients and principal together, the sum is tne second 
principal ;^ (^^ divide the second principal in the same man- 
ner, by the aliquot parts, &c. the sum of the quotients, &c. 
is the second principal; thus continue till you have found 
the amount required; (^) from the amount subtract the first 
principal, the remainder is the interest sought. 

Questions. — 1. Wliat is tlie 1st step in noetbod 2d, Compound Interest! — 
2. What is the 2d stepl-— 8. Wtmt is tlie 8d stepl-*4. How then do you 
pruoeed?— 5. What is the last stepi 

TABLES OF ALIQUOT PAET8 OJ* AIT HITVDRED, 



5 per cent, is ^ 
10 per cent, is ^V 
20 per cent, is * 

EXAMPLES. 

1. What will 1 \2 dollars amount to in 4 years, at 6 
per cent, compound interest? 



1 per cent, is y}^ 

2 per cent, is -^j^ 
4 per cent, is ^ 



6 per cent, is equal to ^V 

1 per cent, is equal to } of 5 | 



5 per cent. 
1 per cent. 



6 per cent. 
1 per cent, 



5 per cent. 
1 per cent. 



is equal to ^V 

is equal to j- of 5 f 

is equal to ^ 

is equal to | of 5 ^ 

is equal to jV 

is equal to ^ of 5 j^ 



11200 
5-60 
112 



I year's int« 



int 



118-72 1st amount 

126-843 2d amount. 
6-292 ) «-! 

i^sstr'^y'^-'"^- 

133*393 3d amount. 



Amount $141-395 Ans. 

*lf the liQle per cent, is no aliquot part of an hundred, ose two, or aiore 
■DMbera that will make the rate per cent, and are aliquot parts of an hun- 
dred: divide by these nonibei-S; add the quotients, the sum wiD be the answer 
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COMFOUND HfTEREST. 



2. What 18 the amount of «3-lS cente for 4 yean, at IS 
per cent, per annum? Ani. $3*ddt. 

S. What is the compound interest of $33-33 cents 2 vw. ' 
at 10 per cent. ? Ans. «6-99^f . 

4. What is the amount of 6*66 cents 3 years^ at 9 per 
eent per annum? Ans. $7*91-3t- 





Method Thied. 




IVke third and easieil metJ^d i$ by the help of thefoUavftng 


table, which shews the amount of one dollar for any ntim- 


ber of years under 30, at 6 per cent, compound interest. 




yrs. amt. yrs. amt. j/rs. amt. \ 






1 $10600 


11 $1-89829 


21 $3-39956 






a 1-12360 


12 2-01219 


22 3-60353 






8 119101 


IS 2-13292 


23 3-81975 






4 1-26247 


14 2-26090 


24 4-04899 






6 1-33822 


15 2*39655 


25 4-29187 






6 1-41852 


16 2-54035 


26 4-54938 






7 1-50363 


17 2-69277 


27 4-82234 






8 1-59384 


18 2-85434 


2S 5-11168 






9 1-68948 


19 3-02559 


29 5-41838 






10 1-79084 


20 3-20713 


30 5-74349 





Use of the preceding table. 
In the table find the amount of one dollar for the given 
time, and multif^y the giren principal by the amount of 
one d(^ar, the product is the answer. 

EXAMPLES. 

1. What will 50 dollars amount to in 6 years, at 6 per 
cent, compound interest? 

$1 in 6 yrs. amounts to $l*41852X50=$70-926 Ans. 

2. What will 505 dollars amount to in 5 years, at 6 pel 
cent, compound interest? $675-801 f Ans. 

3. What will $222*22 amount to in four years, at 6 per 
cent compound interest? Ans. 280'546t. 



COMMISSION, BROKERAGE AND INSURANCE. 

Dbfikitiok. — Commission is (*) an allowance of so 
much per cent, to an agent for transacting business for 
another. 

Brokerage is (2) an allowance of so much per cent» to a 
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GoxMissioK Broxebaob akd Inburakob* lot 

penon called a broker, for assisting merchants or factcHS in 
porchasing orseUing goods. 

Insurance is (s) a contract by which certain persons, or 
companies, agree to make good, losses of property by fire, 
storms, &c. in consideration of the payment to the insurer 
ot so much ^r cent, on the vahie of the property fnsured. 

Premium is (^) the sum paid by the owner of tne proper- 
ty for the insurance. 

Policy is (*) the written contract of insurance. 

The Policy i^ould always cover (^) a sum eijual to the 
eitimated yalae of the property insured, together with the 
j^remiom; that is, a policy to secure the payment of 100 
cSoUars at 3 x>er cent, must be out for 103 dollars. 

RuLB. — C) Multiply the sum on commission, brokerage 
or insurance, by the rate per cent, and the product will be 
ttie commisnon, allowance or premium on tse same. 

QiMffiotu.^1. Whftt is CommitMon?— 2. What ii Brokeragel-^-B. 
What is Insurance?—^, What is meant by PrnMum7^6. What isto b< 
onderstood by PoHey%--^. What amoaot should the policy always covtf 1 
7. What nife have we for their operatioal 

BXAMPLBS. 

1. At 8 per cent, commission, how much most I allow for 
selling 5^ dollars worth of goods i Ans. $15*75. 

3. What is the allowance, should 1 transact business, to 
the amount of 827 dollars 67 cents, at 31 per cent? 

Ans. ♦20-69-lm 
8. If a broker sell goods to the amount of $3364*46, 
what is his demand at H per cent. ? Ans. $43 96*6iiV°)* 

4. What is the premium on 3535 dolls, at 10 per cent? 

Ans. $353*50 

5. What sum must a policy be taken out for to coTer 
$3535, when the premium is 10 per cent. ? 

* 

Policy 100 

Premium 10 

$ $ $ cts. m 

Sumcoy'd90 : 100 : : 3535=3805*55 5| Ans. 
$ cts. m. 
2805-55*5| at 10 per. cent.=$380*55*5f Piem, 
Proof, i 380*55-5f 

i $8535 sum covered. 
11« 
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IM DISCODNT. 

6. What sum must a policy be taken .nt for, to cover 
1800 dollars when the piemium is 10 per cent.? Ans. $2000 



DISCOUNT. 

DEFiNiTioN.'--Di8count is (^) an allowance made for the 
payment of any sum of money before it becomes due, and 
IS the difiTerence between that sum, due sometime hencOi 
and its present worth. 

The present worth of any. sum or debt due some tmie 
hence, is (^) such a sum as, if put to interest, would, in that 
time and at the rate per cent for which the discount if. to 
be made, amount to the sum or debt then due. 

CASE r. 

RuLi^.^ — (3) As the amount of lOOdoUars for tiie time gir* 
en is to 100 dollars ; so is the given sum to its present worth: 
subtract the present worth from the given sum, the re- 
mahider is the discount. 

QueatioM,^! . What is DiacountSj-^. Wlmt is the present morth of 
any sum due some time benoel — 8. Give the ni«e ibr the opeiationl > 

£XAMPLE8. 

1. A. owes B. 1000 dollars payabledn one year; A. ofifert 
to pay the ready money if B. will make discount at 6 per 
cent. : I demand the discount to be made. 

aols. dole, dole, dole. 
As 106 : 100 : : 1000 : d4S'S9^fy prosent worth. 

dole, dols. dole. 

And 1000--943-39^=56-60 ^^ discount Ans .♦ 

^. What discount must be made on 560 dollars due in 9 
inondia; disaoimt at 8 per cent, per annum? 

Ans.J3l-69yVV<5^ts. 

♦Note.— It is thought tiy many, that the interest of the mm for Ae time 
is the discount which ought to be made; but this is an error. I shall hen 
observe if B. had discounted the interest of 1000 dollars for a year, the dvh 
count would have been 60 dollars; ^nd he would Imve had but 940 dollais 
in ready mOney, "whrtih aihvr him to receive, and put at interest to a third 
person ; and at the end of a year he would receive bnt 1^996*40 cts. ior the 
IM^dbllars; therefere be receives $3-60 less, than he would have received 
of A. had it remained in his hands; but allow B. to reeeive $940^*89xVir 
cents of A. in ready money ; and put it at interest to D. in one year it inwld 
amount to just 1000 dollars; ThcrefoBo by this rule aeitbtr par^ 
a»y injury. 
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EQUATION OF PAYMENT. * 109 

EXAMPLES. 

S. What is the discount upon 1000 dollars due in a year; 
at 6 per cent per annum? 

Ans. ^5G'G0j\\. 

4. What is the discount upon 560 dollars^ due 9 months 
hence; at 8 per cent, per annum ? 

Ans.^3i*69yVV- 

5. What is the discount upon 75 dollars due in 3 years; 
«t 8 percent, per ai^num? 

Ans. 6-19fffV 



EQUATION OF PAYMENTS. 

Definition. — The use of this rule is (*) to find a certain 
txme to make a payment of several sums of money at once, 
due at several difi^erent times. 

Rule. — (2) Multiply each payment by the time at which 
it is due; then divide the sum of the products by the sum 
of the payments, and the qiiotient will be the equated time. 

QmetiUma. — l.What is tlie use of tlie rule of Equation of Payments! 
—2. Wbat is tbe rule for tlie operalionl 

EXAMPLES. 

1. A. owes B. 100 dollars payable in 9 months; 72 dol 
lars payable in 6 months; and 200 dollars payable in 2^ 
montns: in what time may A. pay all the notes at once, 
that neither party shall not be liable to suffer any harm? 

First payment lOOX 9 months = 900 
second do- 72X 6 months = 432 

third do. 200X22 months =4400 

372 divisor. 5732 dividend. 

5732-^372=: 15 mo. 1%^^ days Ans. 

2. C. owesD. 100 dollars on demand; 100 dollars in one 
year; 100 dollars in two years; 100 dollars in three yea's; 
wbat is the equated time to pay all at once? Ans. li yr. 

3. I owe $65-125, to be paid J in 8 months, J in 5 months^ 
i in 10 months, and Ae remainder in 14 months, in what 
time ought the whole to be paid? Ans. 6^ months. 

4. C. owes D. $1400, to be paid in 3 months; but D. be- 
ing in want of money, C. pays him at the expiration of 2 
months $1000; how much longer than 3 months ought C. in 
equity, to defer the payment of the rest? Ans. 2i ma 
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110 • BARTER. 

BARTER. 

Barter is (i) the exchanging of one commodity for 
another, and directs merchants so to proportion their goods, 
that neither may sustain loss. 

Rule. — (2) Find the value of the commodity whoee 
Quantity is given; then find what quantity of the other, at 
ue proposed rate, can he bought for the same money. 

^•<tofM.— 1, What is Barterl— 2. Wbat ii the geaeral rule lor iti op- 
eratioal 

EXAMPLES. 

1. How many reams of paper, at 3 dollars and 50 cents 
per ream must be given in barter for 50 yards doth, at 5 
aolkrs and S5 cents per yard? Ans. 75 reams. 

$ et$.yd$. $ ets. 

5-S5X 50=262*50 value of the doth. 
$cts.R*m. $ cts. ReatM. 
8-50 : 1 : : 562-50. : 75 Ans. 

2. A. has rum at $1*50 per gaUon, and B. has 4 pipes of 
wine, containing 125 gallons each, at $3*50 per gallon, how 
much of A's. rum can B have for his wine? 

Ans. 1166} gallons. 

3. A farmer sold in market 80 bushels of rye, at 62 cts. 
per bushel: 100 bushels com at 65 cents; 50 bushels oats at 
80 cents; for which he received $40 caui; 60 bushels salt, 
at 60 cents per bushel; 10 quintals . of fisn at $2*50 cents; 
Icwt. susarat $10*40 cents; 5 gallons brandy at $1*25 
cents; and the balance in rice at 4 cents per pound. How 
many pounds of rice did he receive? Ans. 2981 lbs. 

4. A. has B's. note for $450, with 8 months interest duo 
on it; and to redeem it, B. gives him 200 bushels oats at 80 
cents per bushel; 150 bushek salt at $1*25 per bushel, and 
the balance in flour at 4 cents per pound; how many pounds 
of flour does A. receive? * Ans. 551 1 lbs. 

5. A. has cambrick worth $10 per yard, but, in bartering, 
he will receive $15; B. has linen doth, worth $2*30 per 
yard ready money: at what price ought B. to rate his linen ^ 
to be in proportion with A's. bartering price? 

Ans. $3*45 cents. 

6. A. has linen doth at 30 cts. per yard, ready money, 
in barter 36 cts.; B. has 3610 yards of ribband at 22 cts. per 
yard ready money, and would have of A. 200 doUais in 
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LOSS AND GAIN. Ill 

ready money, and the rest in linen cloth; what rate does 
the ribband bear in barter per yard, and how much linen 
must A. give B. ? Ans. -26*4 m. rate of ribband. 

19801yds. linen. 



LOSS AND GAIN. 

Dejinitioit. — Lo8» and Gain is (*) a rule which discov- 
en what is gained or lost in baying and selling goods; and 
instructs merchants and dealers (^) to raise or fall their 
piiee so as to gain or loose so much per cent. * 

This rule is (s) founded on proportion, and the questions 
belonging to it are performed by the RtUe of three. 

Rule. I.^^J/* it he required to know what is gained or lost, 
per cent.; fest find what the gain or loss is by Stibtraction. 

Then (4) say by the Mule of Three Direct y As the price 
it cost, is to the gain or loss; so is 100, to the gain or loss 
percent. 

II. j^ to know how an artiele fwust he sold to gain or lose 
99 mveh per eenL ; (6) say, 

As 100, is to the price; so is 100, with the gain added or 
loss subtracted, to me gain or loosing price. 

III. If to know what an article cost, when there is gained 
or lost so much per cent,; (e) say, 

As 100 with the gain added or loss subtracted, is to the 
price; so is 100, to uie prime cost. 

. IV. If to know what would he gained or lost per eent.y 
if goods, sold at such a rate, there is gained or lost so much 
percent, if sold at another rate; (') say. 

As the first price, is to 100, with the gain added or loss 
subtracted; so is the other price, to the gam or loss per cent 
at the other rate.* 

QmmKoiu.— 1. What is Loss and Qaml—'St. What does it teach ner- 
chantsl — 8. On what is this rule ibanded, and by what are the questions 
porlbrmed'l — 4. What is the rule when it is required to know what is gain- 
ed or kst per oent.1-^. «Wbat is the rule when it is required to know 
how an article must be sold to gain or lose so much per cent.t — 6. What is 
tbecnle, wleo k is required td know what an article cost, when there is gain- 
ed or lost so mnch per cent.? — 1, How do you find what would b^ gaiil Mi . 
or lost per cent, if goods sokl at such a rate, there ia gained or lost so audi 
per cent, if soU at another ratel 
- ^ 

'J> floVE.-^^ the answer is 100, there is neither gain nor loss;, the es* 
ee« of 100, is gain; th« deficiency is loss per ceot. 



y Google 



lia SINGLE FELLOWSHIP. 



KXAMPLK8. 



] . If I purchase a horse for $60 and sell him again fox 
$90; what do I gain per cent. ? Ans. 50 j^er Cent. 

9 
90 
60 

60 : SO : : 100 : 50 per cent Ans. 

3. If I buy salt for 84 cents a bushel, and sell it for 1*1S 
a bushel, what do I gain per cent. ? Ans. $*3di per cent. 

8. Bought 18 cwt. of cneese at 388. per cwt which I sell 
out again for Bdd. per lb. what is the whole gain, a»d gain 
per cent ? Ans. £4. 4s. whole gam. 

161 gain p«r cent. 

4. If goods worth $900 are shipped and come to a bad 
market; what wUl be the amount, if sold at 15 per cent 
loss? Ans.«7«6. 

5. How must I sell tea per lb. that cost me 13s. 5d. to 
gain after the rate of 35 per cent. ? Ans. 1 6t. did; 

6. When 40 per cent, loss is made on coffee, sold «t 13 
cents per lb.; what was the first cost? Ans. 30 cents. 

7. 1 sold a horse for 60 dollars, and by so doing lost 80^ 
per cent, whereas I ought in trading to have dearea 80 per 
cent.; what was the real value of the horse? 

Ans. $97 50. 

8. If wine, sold at $1*50 cents per gallon, be 15 per cen^ 
profit; what would the gain or lots have been per cent, had 
it been sold at $1*35 cents per gallon? 

Ans. $4*161 loss per cent 



SINGLE FELLOWSHIP. 

DEFINITION. — Single Fellowship teaches (i) to find the 
gain or loss of each, of several persons, who have joined 
Sieir stocks for an equal time in trade. 

Rule. — (2) Say by proportion as the supa of all flieir stocks 
is to the sum of gain or loss, so is each man's particiite 
stock, to his particular share of the gain ox loss. 
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SINGLE FELLOWSHIP. llS 

Proof. — {^ Add the several shares of gain or loss to- 
Ig^tXfjf the work is right, the sum will be equal to the 
«un of gain, or loss. 

Que^tuma,—!, What does Singh Ftil&W9h^ taaoht— 2. What if fitm 
gMMral ralsWS; What is tho metbodof pra»f f 

£XAAfPL£S. 

' 1. A. B. C. and D. joined their stocks, and bought 967 bav* 
ftfe of beef which they sold at $S*75 cto. advance upon the 
barrel; A.'s stock was 562 dollars: B.'s 646 dollars; Ct 
•94 dollars; and D.'s 600 dollars: I demand the share of 
«adi? 

867 bar. at $2*75 centtf=$10Q9*25 cents gained. 
^62 A.'» stock. 
646 B.'s do. 
894 C.'s do. 
600 D.'s do. 
— '" doU. eta. dots. dots. eU, 
As 2202 : 1009-25 : : 562 : 257-58/^5^ A,'s share. 
2202 : 1009-25 : : 646 : 29608^53^^ B.'s do. 
2202 : 1009-25 : : 394 : L80-58,\VV CJ.'a do. 
2202 1 1009-25 : : 600 : 275-00 ]>i?a dx« 



1009 -25 proof. 

2. Three men built a ship which cost 4560 dollars; | of 
her belonged to A. : f to B. : and the remainder t^ C : 
tfeny agreed to freight her with a cargo of lumber worth 
1270d^laxs> in proportion to their shares: and send her to 
^e W. I. She was lost; I demand the loss of each.. 
Ans. A. lost $1457-5: B. lost*2832r C. lost$2040*d; 
8. Divide the number 860 into 4 sueh parts^ ?^cb slidl 
be to each other as 3, 4, 5, and 6. • 

60^ 

1^1 Ans. 

laoj 

•860Pr«o/: 

4« A, and B. companied; A. put in 9150 and took | of 
tiie gain; what did. B. put vd Ans. «100. 
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114 DOUBLE FEULiOWSUlP. 

DOUBLE FELLOWSHIP. . 

Definition. — Double Fellowship teaches (H to find the 
shares of gain, or loss of several persons, who nave joined 
their stocks in trade for unequal times. 

Rule. — (^) Multiply each man's stock by the time it was 
in trade: then (^^) say, as the sum of the products is to the 
gain or loss, so is the product of each man's stock and time, 
to his share of the gain or loss. 

The method of proof b {*) the same as in Single Fdlow* 
•hip. 

QiMflioiit.^1. WbM doMDoabfe F^ellowabip teMh Vr-2. What is the 
1st step in the operatioo't^. What is Uie 2d and last stepi— 4 What is tht 
method of proof 1 

EXAMPLES. 

1 . A, commenced trade with a capital of 500 doHais: in 
1 month after, he received B. as a partner, with a capital of 
450 dollars; in 3 month's after this, they received C. with a 
capital of 900 dollars; they traded 4 vears from the time 
that A. commenced business, and gained 34S0 dollars; I de- 
mand the gam of each? 

Mock n%o, 

A's stock multiplied by the time 500x48=34000 A.'s 

B^ stodc midtipfied by the time 450X47s:21150 B.'s 

C'f stock multiplied by the time 900X443=39600 C.'s 







total amount 84750 


Mil. 


doU. 


dob. Ma. 


84750 


: 3420 : 


: 24000 : 968-49HIH A.'s nhare. 


84750 


: 3420 : 


: 21150 : 85S-48fJ||*B.'s do. 


84750 


: 3420 : 


: 39600 : 1598:01^1*1 C.'s do. 



&. A. began trade with a cai^tal of 1300 doUan; he 
traded 9 months and died: B. ofieied the family to contin- 
ue the business, if they would allow his time to be equal to 
A.'8 stock: and divide the gain accordingly; it was so 
agreed, and he continued business 1 year and three months 
from the death of A; I demand the shares of each, allow- 
ing the gain to have been 393 dollars. 
' A.'s capital 1300 dollars, and in trade 3 years. B.'s Uroe 
valued 1300 dollars, and in trade, 1 year and 3 months. 

The heirs of A. had j^41*23^VW 

B. $l50-76^}|^jt> Ans. 
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PRACTICE. Hi 

S. B. and D. joined gtocks, viz. 500 dollars each: they 
traded 2 years, and B. took out one fifth of his stocK, and 
theT continued their trade 3 years longer, and gained 637 
dollars; what is the share of each? 

Ans. B.'s $293-48 J4; D.'s $333-5lA, 
4. A. B. and C. trade together; A. at first put in 480 dol- 
lars for 8 months, then put in 200 dollars more and contin- 
ued the whole in trade 8 months longer, at the end of wbich 
he took out hk whole stock; B. put in 800 dollars for 9 
months Uien took out $683,333 and continued the rest in 
trade 3 months; C. put in $366,666 for ten months, then 
put in 250 dollars more, and continued the whole in trade 
6 months longer. At the end of their partnership ihey had 
cleared 1000 dc^laxg; what is each nun's ^are of^the gain? 

Ans. $378,827 A.'s ^hare. 
320,452 B.'s share. 
300,721 C.'s share. 



PRACTICE.* 

DsviKiTiov.— -Practice is a rule whieh teaches (<) to 
solve such questions hy division, as are solTed by compound 
multiplication or single rule of three. 

Table of aliqaoi pariM of a doUar. 



1 cent is = -j^? dol 



5 " is = A 20 " is = i 
4 « is = ^ 60 " is = 4 

6 " is = ^y -25 



10 cents is := i>j dol. 



'' is = 4 
" is= I 



Table of oKguot partt of a Cwt 4r qr. 

1 qr. is=i;i cwt.J 7 lb. is =^ qr. 

2 " if=icwt. |14 « is =4 « 

CASE L 
When the price ieeenii and the fuaniiiff vAole nnmbere. 
Riri.x^*-(3) Write down tli% quantity, as so many ddlais, 



• Note.— The mle of Pnictioe ii not so osefiil in the praMOT carrency 
«f the United StatetM it was in the former currency; bat in many im 
it is Hill a dwrt and easy way of finding the prioe of le? end thingi. 
12 
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U$ PRACTICE. 

see whtt part, the cents in die price, is of a dollar^ diyide 
by that psurt, and the quotient is the answer. 

Questumt. — 1. What does tba rule of Practice teacbt— 2. What is the 
rule for findiiig the aoiouot when the price is cents and the quantity whole 
oumberal 

EXAMPLES. 

1. What will 6d2 yarda of India cotton .com to, at S6 
tta. per yard? • HeiSH-l^iad'dO Ans. 

2. What is the price of 3472 oranges at 6 cents a piece? 

Ans. «17d-60cts. 

CASE II. 

WTien the quantity is whole number $ and the price i» dolkars 
and cents. 
Rule. — (0 Multiply the quantity by the dollars in the 
price, and work for the cents ad in case first 

Quetlum.— 1. What is the noetbod of opereUon v/hea the qnantity it 
whole numbers and price dollars and centsi 

EXAMPLES. 

I. What wffl 9S thousand of boards come to, at § dds. 
., &^ eents per thousand ? 
t 26 cts. =i)22 quantity. 

9 

198 
5-56 



3. What will SQ ba^rrels of cider coipeto at ^ilollan 16 
cents per hzxet? Ans. $48*80 cts. 

CASB. IIL 

fVhen the frice is no aliquot part of a dollar. 
Rule. — H) Divide by two or more numbers, whose sum 
wil) Hkatae the nan W leqwed. 

9«M<Mi.^L WiMt iheiMrioeii Mdliqaet ptot^ of a doHsr, what is 
your method of operationl 

• — The quai^tity being written down as so maiw dok 1 ceneiderad 
tiiat25cti wgr« equal to ^ of &• <i(>Ji«i'» therefore 4 of the fiqaptijty if^ tbs 
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PRACTICE. m , 

EXAMPLES. 



EXAMPLES. 4 

1. What will 622 yards of linen come to, at 30 cts. per* 
yard. 

20 cts. =i)622T00 

" 10 cts. =i of 20. ji)124*40 cts. price at 20 cts. 
62-20 priceat lOcts. 

Abb. $186-S0 pfic« ^ SO cts. 

2. What will 64^ yards of India cotton come to, at f7 
cents per yard? 

doh. 

io'^^ = ft^^2-oo 

12-84 price at 2 cts. 

6 " =J of 10. 4)64-20 price at 10 cts. 

32*10 priceat 5 cts^ 

Aug. •109*14 price at 17 cts* 

CASE IV 

fFhen there are several denominoHons in the qwrnHty^ and 
the price is dollars dnd cents. 

Rule. — (\),Mpil|iply the dollars in the price S^to th^j 
\fhe^ n^mhers of the quantity^ work for the cent9 in ^e 
price as in the preceding cases; and for the parts in the. 
quantity di¥i4e by the aliquot pafts;of the price of one 
whole nuiQher, a4d thte quotients together, the suimis the 
answer. 

^HiitUm, — 1. When there «are several denofbiiMittons in the mntitj^ 
and the price b dollars and cents, what is the rule for the operadoaf 

EXAMPLB8. 

1. What will U2 cwt 3 qr. 14 lh3. of sugar come to, at 
Ij^^dols. 25 cts. per cwt? 



y Google 



11$ TARE AND TRET. 

U cU.=i)Uft cwt 
12 dols. 

1344 price at 13 dok. 
28 price at 25 ct8. 

$1372 price of 112 cwt at $12*t&. 
For the parti m the quanHiff. 

dol»,et$. 
3 qni.=l)12-25 

14Ibt.=:i of 3 qrs. i)9-18t price Qf 3 oil. 
1*53 price of 14 lbs. 

10*71 price of 3qn. 14lbt. 
137200 price of 112 cwt 

$1382*71t Answer. 



TARE AND TRET. 

DxpiiriTioir. — ^Tare and Tret are (i) aHowancet made the 
buyer b^ the seller, for the weight of the box, cask, &c. 

Tmre is (s) an allowance for the weight of the 4:ask, and 
is generally at a certain rate per cwt. or per barrel, &c. 

Tret k {^) an allowance for the waste by dyst, and is 
generally at the rate of 4 lb. per erery 104 lb . &c. 

Cloff IS (^) an allowance made tfaie buyer for the turn 
of the scales, and is generally at 2 lb. per 3 cwt. 

Oro$$ is (*) the whole weight of the good», togedier 
wi^ the cask, or box, &c. that Contains them. 
. Suttle is (®) when part of the allowance is deducted. 

I^eat is C) the Kto^nder after all deductions are made. 

Qmitiom.^1. What are Tare and 7V<I?— 2. What ii Jbre?— 8. 
WiMli»!IVilf-4. WlMtiBCIafr--6. WbaUsaroM?--«. WbatiiAtMltf 
— 7.\Vbatii.JVM<l 

(;^E I. 

When the tare is at a certain rate per hhd. ^e. 

Rule. — (}) Multiply the tare per box, or hhd. by the num- 
ber of boxes, &c. subtract the product from the grosi 
weight, the remainder is the neat weight required. 

^vetlMm.— 1. When the Tort it at a certain rate nerbhd. &c bow d* 
|«a &m1 tbefMOl weightl 
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TARE AND TRET. 119 

EXAMPLES. 

1. What is the neat weight of 3 hhd. of tobacco, weigh- 
ing in all Idcwt. 2 qr. 27 lb.; tare at 1 cwt. 1 qr. per hhd.? 

ewt, qr, lb, cwt, qr, cwt. qr, lb, 
13 2 27_i 1X8=9 3 27 Ans. 

2. What is the neat weight of 910 bags of India -sugar, 
each weighing 1 cwt 2qr. 20 lb.; tare at the rate of 15 lb. 
per bag? Ans. 1405 cwt. 2 qr. 14 lb. 

CASE II. 
When the tare is at a certain rate per ewt. 
Rule. — (*) If the rate per cwt is an aliquot part, divide 
the gross by the aliquot part,or parts,and the quotient, or quo- 
tients will be the tare of the whole, which must be subtract- 
ed from the grosii; the remainder will be the neat weight 
required. 

QttMlioti.— 1. When Tare is at a certaia rate per cwt. how do yoa find 
the neat weight? 

EXAMPLES. 

1. What is the neat weight of 19 cwt. 8 qr. 26 lb. gross* 
tare at 2 qr. per cwt. ? ^ 

ewt, qr, lb, 
2 qr. = i of 1 cwt. i)19 3 26 gross. 
■ ^ 9 3 27 tare subtract 



. Ans. 9 8 27 neat 
2. What is the neat weight of 347 bags of sugar, each 
weighing 2 cwt. 3 qr. 12 lb.; tare at 21 lb. per bag? 

Ans. 926 cwt 1 qr. 13 lb. 

CASE. III. 

When the tare is at a' certain rate per ewt, and is no 
aU^pi^t part. 

Rule. — (>) Say by single proportion as 1121b. is to the 
rate per cwt. so is the number of lbs. gross to the tare re- 
quired: which being subtracted from the gross, the remain- 
der is neat. 

^ut^ion. — 1. When Tare k at a certain rate per cwt. and is no aliquol 
part, what rule do you have for tlie operationi 

12* 
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130 TARE AND TRET, 

EXAMPLES. 

1. What is the neat weight of 38 cwt. qn 4 lb. of to- 
bacco; tare at 11 lb. per US lb.? 
ctot, qr, lb, 
3S 4=4260 poands. 
16. lb. lb. 

As 112 : 11 : : 4260 : 418//; tare. 
lb. lb.' lb. cwt. qr. lb. 

4260— 418yVV=S841/VI neat=:84 1 S/yVAn. 

Case iv. 

When tare and tret are allowed. 
Rule. — O^Find and subtract the tare, as in thepreceed- 
ing cases; the remainder is suttle; (^) divide the suttle by 
26 (N. B. TfT=?V) The quotient is the tret, which (3) sub- 
tract, and the remainder is th^ neat weight 

QueaHon$, — 1. When tare and tret are l)otli allowed what is the Ut itep 
10 the operation t— 2. What is the 2d stepl— 3. What is the Sdl 

EXAMPLES. 

1. What is the neat weight of 5 cwt. 2qr. of allum; tare 
^ 12 lb. per cwt.; and tret 4 pounds per every 104.^ 

^^'^ cwt. qrs. lb. lb. lb. lb. • lb. 

5 2=616 As 112 : 12 : : 616 : 66 tare. 
lb. lb. lb. Uf. lb. lb. 

^ and 616—66=550 suttle. 5504-26=21^^ t^^^ 
lb. lb. lb. cwt.qr. lb. 

and 550--21^V=528|| neat,=4* 2 24|f Ans. 

2. What is the neat weidfit of 21 cwt. 1 qr. 26 lb. of rice- 
tare 16 lb. per cwt and tret 4 lb. per 104. 

Ans. 17 cwt. 3 or, 15i|H IN- 
CASE V. 
- When tare, tret^ and doff are allowed. 

Rule. — (i) Find and subtract the tare and tret as in the 
preceding cases, and divide the remainder by 168, the quo- 
tient is cloff, which subtract, and the remainder is the neat 
weight sought. 

^uettian.-^!. What is the rulo for finding the neat, when tore, tret and 
ehff are allowedl 
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AIXIGATIQN. 

EXAMPLES. 



m 



1. What is the neat weight of^ 10 cwt.; tare 14 lb. per 
cwt.j tret 4 lb. per 104; and cloff 2 lb. per every 8 cwt.? 
10 Cwt. = 11201bs. 



^1^=* 



tU==^\ 



iIt = rh 



1120 
140 tare sub, 

980 
37t fret sub. 

943 
6t cloff sub 



938 lbs. neat.=8 cwt. 1 qr. 141b. 

[Ans 

2. What is the neat weight of 12 cwt. 2 qr.; tare 7 lb 
per cwt.; tret 4 lb. per 104; cloff 2 lb. per 3 cwt. ? 

Ans. 11 cwt. Oqr. 24t lb. 



ALLIGATION. 

Depinition. — Alligation is (*) the method of mixing 
two or more simples of different qualities, so that the com- 
position may be of a mean or middle quality. It is (^) of 
two kinds, Medial and Alternate, 

Allioation Medial. 

Alligation Medial is a rule made use of (^) to hnd the 
price of a compound of several things mixed together; the 
prices of the ingredients and quantities being known. 

Rule. — (4) As the sum of all the quantities, is to the to- 
tal value of aU the quantities, so is any part of the mixture 
to the price of that part. 

QuesHom, — 1 . Wbat is Alligationt-^2. Of bow OMntv kinds if AlKgation, 
and what are they t— 8. For what is AlUgfiHon Medutl oaedi— 4. What 
k the ru/e? 

EXAMPLES. 

1. A farmer mixes 4 bu. of blighted com at '42 cents per 
bu.; 6 bu. of oats at 'SS cents; 5 bu. of barley at -96 cents; 
and 15 bu. of potatoes at '20cenJtsperbu.; what is one bu* 
of the mixture worth? 
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I 


ALLIGATION. 


hu. 


ets. D.ets. 


Com 4 at 


•42=i'68 


Oats 6 " 


•33=1-93 


Barley 5 " 


•96=4-90 


Potatoes 15 " 


•ao=3-oo 



As 30 : 11-46 : : 1 : 38} . 
S. A trader mixes 60 gallons of mm at *90 cts. with 63 
gal. at •80 cts.; 40 gal. at '45 cts.; and 10 gaL of water: 
what is 10 gal. worth? Ans. $7^06t cts. 

3. A trader mixes 1 cwt. of tagar at 10 dollars per cwt. 
with 3 cwt at 13 dollars, and adds 40 lbs. of sand to the 
.mixtute: what is the value of 1 cwt. of the mixture? 

Ans. «10-56t. 



Alligatioh Axtbrhate. 

Definition. — Alligation Alternate is a rule made use of 
(!]) to find the quantity of any number of simples, whose 
prices are given, that will make a mixture woith a certain 
price, therefore it is the reverse of alligation medial, and 
may be proved thereby. 

CASE L 

Rule. — (S) Write down the prices of the several simples 
in a column, one above the other, beeinning with the least, 
&c. (3) on the left of the column draw a perpendicular 
line, and on the left of the line, write down the price of the 
mixed quantity; then (^^ connect with a curved line each 
of the smiples which is less, with one that is greater than 
the mixed quantity; and (^) set the difference between the 
least simple (and price of the mixed quantity) against the 
simple that is largest; and the difference of the larser against 
that which is less, &c. After having connected each sim 
pie that i; less wi^ one that is greater, and found the dif- 
t%ifiuceSi the figures standing against each simple will ex- 
press (^) the quantity that must be taken of that price, to 
form a mixture of tlie price intended. 

Qii«fum«.~l. For what is Alligation Alternate ii8ed1~2. What is the 
1st step in the rule Cose IstT— 3. What the 2d step?— 4. What the 3d stepi 
0. What the4tb1— 6. After finding the differences, what wiU dmse figores 
■ouidiqg against each simple expressl 
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ALLIGATION. 



Ut$ 



KXAMPLES. 

1. A farmer would make a mixture of corn at *50 cents; 
oats at *35 cents; barley at *90 cents; and potatoes at *20 
cents per bushel: I demand the quantity of each that must 
be taken that the mixture may be worth *30 cents per bushel . 
60 bushels of potatoes^l will make 
30 bushels of oats, I a mixture 
5 bushels of com, | worth 'SO 
10 bushels of barley, j cts. per bu. 
Proof byaligation mediaL 
Bushels 60X -20 ct8.=$1200 
20X'25cts*si 5*00 
6X-50ct8.= 2-50 
lOX-M cU.= 9-00 




bush. 

1 



eta. 
*80 Ans. 



As 95 : 9SS-50 

The first example linked another way. 
•i •» ^ r ^^^"^ ^ busnels of potatoes, "j will make 
5,^ I cts. j 25-x I 60 bushels of oats, 1 a mixture 
^ V^ '30 1 50-. — ' 10 bushels of com, f worth SO ctM. 
g g 1^ 90-y 5 bushels of barley, J per busheL 
Proof by aligation medial. 
Bushels SOX -SO cts. =$4*00 
60X-95 cts. =15-00 
10X-50cU.= 5-00 
5X-90cts. =: 4-50 

— bu. ets. 

As 95 : $38-50 : : 1 : • -30 Ans. 

3. A deller of wines would mix wine at -90 cts. «90 cts. 
*70 cts. -60 cts. and -50 cts. per gallon; ahd take such a 
quantity of each, that the mixture may be worth '85 cts. 
per gallon; I demand the quantity of each that may be 
taken. 

This question admits of a variety qf lickings. 

ets. 
^ ( 50 , 5 

*MI<*!'J?S=ri ] ^- 

85+25+15+5= 






5 
5 
5 
5 
80 



'50 
•60 
70 
•80 
90 



NOT».. 

ding to the manner 
mixtvre will be the iamo. 



M in this rale admit of a great variety of answen, aoo( 
of their being linked together, and jet the mhi of 1 
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tM ALLIGATION. 

CASE II. 

When the mtxture is limited to a certain quantity. 

Rule. — ( i ) Find the quantity that will compose a mix- 
ture by case nrst: then (> ) say oy proportion as the sum of 
the quantities thus found, is to the limited quantity^ so if 
each particular quantity found, to the part of that quantity. 

^ut$Uon§. — 1. What ii the firat step in the operation, when the mixture 
if limited to a certain quantity 1—2. What in the ■econd and last step-l 

BXAMPLK?. 

1; A seller of liquors would make a cbs^ of cherry of ^0 
gallons: and would compose it of mm at 50 cts. and *90 
cts. per gallon, and of Water: I demand the quantity that 
must be taken, allowing the mixture to be worth *60 cents 
per gallon. 



5 i /»f« ( ^ ^ ^ ^ gallons of water. 

^ » ,pn < 5CK I 39 SO gallons of N. E. rum. 

<>"• ( 90-'-' 60+10=70 gallons of W.L rum. 



OaUs. galls, galh. 

As ISO : SO : • 30 : 18i^^ of water. ) 

130 : 80 : : 30 : IS^VV of N. £. rum. VAns. 

130 : 80 • : 70 : 43^^V of W. L rum. ) 

CASE in. 
When one of the simples is limited to a certain quamtity. 

RuLE.-^ Find the quantities that will make a mixture by 
case first (the simple that is limited must be linked)then28ay, 
as the quantity that stands against the price of the limited 
quantity is to the other quantities taken separately, so is the 
Umited quantity to the quantity of each. 

QttMltoiu. — 1. What is the first step in the operation, when one of the 
timplea iiii limited to a certam quantity t— 2. What is the 2d and last slept 

BXAMPLSS. 

1. A grocer has 40 lbs. of tea worth -30 cts. per lb. which 
he would mix with other teas, at -90, -80, and -70 cts. per lb.; 
what quantity of each must be taken that the mixture may 
b8 worth *60 cti. per lb.? 
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ALLIGATION. ISS 




80+20+10=60 N 
30 ( 



30 i 



Answen. 



so) 

lbs, ets. proof 
20X-70=»14-00 
20x-80=: 16-00 
20x-90= 18-00 
The limitet quantity 40 J <^ 40x*30— 12-00 

lOOribs. $60-00 
As 100 lb, : #60 : : 1 lb. : 60 cts. Ans. 



POSITION. 

Position is (i) a rule which by false or supposed numbert, 
taken at pleasure, discovers the true one required. It is (2) 
of two kinds, Single and Double. 

SiNOLE POSITION 

Is (3) the working of one supposed number, as if it were 
the true one, to find the true number. 

Rule. — (j^) Take any number and perform the same oper- 
ations with it as are described to be performed in the question. 

Then (5) say as the sum of the errors is to the ^ven sum, 
•o is the supposed number to the true one required. 

Proof. — (^ Add the several parts of the sum together, 
antl if it agree with the sum, it is right. 

Questions. — 1. Wliat is Positioni— 2. Of how many kinds is Position, 
and what are they t— 8. What is Single Position? --4. What is the IH 
step in the rule?— ^S. How then do you proceedl — 6. What is the method 
of Proof! 

KXAMPLE8. 

1. Two men, A. and B. having found a bag of money, 
disputed who should have it. A. said the half, thi^d, and 
one fourth of the money made 130 dollars, and if B^ could 
tell how much was in it, he should have it all, otherwise he 
should have nothing; I demand how much was in the bag? 
Suppose 60 doUarf. Am.$\^. 

Proof. 

The half 30 180 

— third 20 

^ fourAl5 • 60=J 

$ » » 40=1 

65 : 130 : : 60 : 120 4ns. 80=i 

130=:given8um. 
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I9fi DOUBLE POSiTION. 

9. A. B. and C. talking of their ages« B. said his age was 
once and a half the age of A.; and C. said his age was 
twice and one tenth of the age of both, and that the sum 
of their ages was 93; what was the age of t^ch? 

Ans. A.'s 12, B:'8 18, C.'s 63 years. 

3. Seven eighths of a certain number exceeds four fifths 
of it by 6; what is that number? Ans. 80. 

4. If W of the years I have lived be multiplied by 7, and 
f of them be added to the product, the 8UDii>eing S93, what 
is my age? Ans. 60 years. 

5. A schoolmaster, being asked how many scholaii he 
had, said, if I had as many, half as many, and one quar- 
ter as many more, I should have 364; how many had ne? 

Ans. 96. 

6. I lent a friend a sum of money unknown, at 6 per 
cent, simple interest; at the end of 4 'years I received for 
the principal and interest $496; what sum did I lend? . 

Ans. 0400 



DOUBLE POSITION. 

Double Position is (*) that which discovers the true num- 
ber, or numbers sought, by making use of two supposed 
numbers. 

Rule. — (2) Take any two numbers and proceed with 
them according to the conditions of the question. 

(3) Place eadi error against its respective ^o«»<»on or nuh- 
fosed number; if the error be too great, mark it with +> 
if too small, with — • ' 

(^) Multiply them cross-wise, the ^ntpositon by the last 
error , and the last oom^'o it by the first error, 

(^) If they be aluce, that is when both are greater, or both 
less than the given number, divide the difference of the 
products by tne diiOference of the errors, and the quotient 
will be the answer; but if the errors be unlike, (®) divide 
the sum of the prodiXcts by the sum of the errors, and the 
quotient will be the answer. 

^aevtion».—\. What u Double PotUum7^2, What is the Ist step in 
the rule?— 9. What ii the 2d stepl— 4. What is the 8d step?— 5. Wlien are 
the Errors said to be aHke, and if alike, how do 3100 proceed 'WC. If the 
errors be unKke^ tltat is, one larger and the other 1^, how do you prooeedl 

♦ The« two marks or charcters «?ni(y thus: | i^^^fe^ 
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DOUBLE POSITION* ia7 

£Xi.MPL£S. 

1. A man lying at the point of death, lelt to his three 
Bons all his estate, viz. to F. half wanting 50 doUara; to 6. 
one third; and to H. the rest, which was 10 dollars less 
than the share of 6. I demand the sum lc£U and each 
son's diare. j&ns. $360. 

Operation. '^ 
fiap pos e tfae Rtan MO doUara. Aagin guppoie theaom 900 dollars. 

Thw 800-^-2—50=100 P.'fl part. Then 900^-2— 60=4Wo"f.»8 part. 

800-^ 3t=100 G.'s part. 900-r 8=800 G,'b part. 

G.'f part 100*10= 90 H.'s part. G.'a part 300— 10zl290 H.'fB part. 

Sum of an tfieir parti 290 Sum of all their parta 990 

Error 10— Error 90-h 

^TC**' ^11?" Having proceeded with tlie suppos- 

^^ .^^ *'*"" ^ ed numbers according to the conditions 
jT of the question, the sum cf all their 

•^^ parU must be suHracted from the 8up» 

900 90+ poeed number; thus the 290 is sub- 

tracted from 800, the supposed nom- 



9000 27000 ber, &c, 

27000 
^ • — DollarSf 

I g 1 100)96000(860 Ans 

The divisor is the sum of the errors 90-}- and 10- 

S. There is a fish whose head is 10 feet long: his tail as 
lon^ as his heitd and half the length of his body, and his 
hoav aslon|^ his head and taih jyhat is the whole length 
of die fiiai?P ^ Ans. 80 feet 

S. A ceitamgaan having driven his swine to market, viz. 
hogs, sows aWpigs, received for them all £50; being paid 
for every hogTtSs. for every sow 168. for every pig Ss.; 
there were as many hogs as sows, and for every sow there 
were three pigs; I demand how many there were of each 
sort? Ans. 25 hogs, 25 sows, and 75 pigs. 

4. A laborer was hired for 40 days upon these conditions, 
thltt he should receive $2 for every day he wrought, and 
forfeit $1 for every day he was idle; at the expiration of 
the time he received ^50: now many days did he work, 
and how many was he idle r Ans. wrought 30 days. 

J 3 idle 10 " 
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139 EXTRACTION OF THE SQUARE ROOT. 

5. A. and B. laid out equal sums of money in trade: A. 

Sained a sum equal to | of nis stock, and B. lost ^^ dollars: 
len A.'s money was double, that of B.'s; what did each 
one layout? Ans. $600, 

6. A mu| had 3 silver cups of unequal weight, widi one 
coyer for Both, wek^ht 5 oz.; now if he put the cover on 
the less cup, it wflPbe double the weight of the greater; 
and put it on the greater cup, it will be three times Uie 
weight of the less cup, what is Uie weight of each cup? 

Ans. 3 oz. less cup, and 4 oz. greater cup. 

7. A. and B. have the same mcome; A. saveft j- of nis: 
but B. by spending 30 per annum more that A., at the end 
of 8 years finds himself 40 dollars in debt; what is their in- 
come j and what does each spend per annum? 

Ans. Their income is $200 per annum. A. spends $175, 
iuid B. 305 per annum. 

8. When first the marriage knot was tied betwixt my wife and me. 
My age did hers as far exceed, as three times ihree does three; 
But aJier ten, and half ten years, we man and wife had been. 
Her age came up as near to mine, as eight is to sixteen. [day. 

Now Tyro skilled in numbers, say, what were oura^ on the wedding 
Ans, Sir, forty five years you bad been. 
Your bride no more tmm just fifteen. 



EXTRACTION OF THE SQUARE ROOT. 

Definition. — ^Extracting the square root, is (>) the find- 
ing of a number, which being multiplied into itself will pro- 
duce the given number, or is finding the root of a square 
number.* 

Roots 1, 2, 8, 4, ' 5, 6, 7,^ 8, 9. 

Squares 1, 4, 9, 16, 25, 36, 49^64, 81. 

Rule — (2) Point the given number into.^riods of two 
figures each; beginning at the place of units, thus 134567: 
If the point happen to fall upon the last figure, it must be 
considered as (s) a full period, thus 12345; secondly, having 
pointed the numbers into periods of two figures each; (<) 
begin at the left hand, and find the greafest square that can 
be had in that period; place the root thereof in the quotient 
and its square under the first period, subtract it tiierefr^m, 
and to the remainder bring down the next period, and call 
it the resolvend; (5) double the quotient or root, and use it 
for a divisor; divide the resolvend, omitting the right hand 

*> A number is squared when it is multiplied into itself. 
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EXTRACTION OP THE SQUARE ROOT. ISf 

figure, and place the answer in the quotient, and alto at the 
right of the last divisor; (^) multiply the divisor hy the 
figure last put on its right, (and in the quoCtent;) place the 
product under die resolvend, and subtract it therefrom, and 
to the remainder, brine down the next period^ ^'') do^le 
the right hand figure of the last divisor, and use it for a new 
one; divide the resolvend as before, omitting its riajht hand 
figure; thus continue, until the periods are all biou^t down, 
the quotient is the root sought. 

QuMftOfw.— 1 . What is it to extract the equate roolf — 2. What is tha 
1st step in the operation?-— 8. How is the last iigora edosiderad, when the 
point fiiHs upon itV- 4. What is the 2d step1~6. What the 8d7-- 6. What 
the 4thl— 7. What the 6th, and last stepi 

SXAMPI.KS. 

1. The square root of 37491139 is required. 

exe=d6 greatest 8qr.)S7'49'l 129(6123 root or Answer, 
36 • ' ' 

121)149 
121 



1222)2811 
2444 



12243)36729 
36729 



9. What is the square root of 8896451041 ? Ans. 94321. 
8. I demand the square root of 10201. Ans. 101 .# 

4. The square root of 36481 is required. Ans. 191. 

NOTB. 

^ a remainder is left after the periods are all br<n^ht down. 

Rule. — (i) Annex periods of cyphers, and continue the 
operation to any exactness; the root thus found must be 
expressed (>) decimally. 

QuesiMms.— 1. What is-the method of proceiiiire when there is a re- 
■lainderV— 2. How most the root be expresaedl 

EXAMPLES. 

1. The square root of 234321 is required. 

Ans. 484-067t. 
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t. Tbm aqaaia loot of 845678 if lequiied. 



W7-94t. 
8. The tqaue soot <if 490038 is lequoed. 

Aug. 700H)16t 
4. The f^pMure toot id 9483410 ai letjpiixed. 

Ans. 5ffJVm 
6. Tbieqaaieiootof 8784ffimiffetciired. 

Ads. 9861*7t. 

6. The square lOot of 6748884§ as lecraimd. 

Ans. 8211 -71. 

7. The sqoaxe coot of 40000000 is required. 

Ans. 6834*5t 

CASE IL 
To extract the sqwtre root of whole numbers tmd deeimmU. 

RuLK. — (0 Prepare the ilecimiJs by aimeziBg eyjAi^n 
(if occasion require) so that a dot may fall on units placo 
of the whole numbers, then proceed as in case first. 

Qnctfjim.— 1. What k the method of extracting the aqoare rootof wfaols 
■m nber i and dec im a l il 

SXAMPLBS. 

1. The square root of 1*4884 is required. 
i-4884(l*33 root Ans. 



32)48 
44 

343)484 
484 



3. The square root of 13*133 is required. 
The decimal prepared 13-13d6. 

Root 8'48t Ans. 

3. The square root of 9*181 is required. Ans. 3-03t. 

4. The square root of 30*3331 is required. 

Ans. 4-509t. 
5 The square root of 11*1111 is required. 

Ans. 8*3388t. 
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CASE. ni. 
To extrtKt the ifuare root cf Fvigmr FraHiam* 

RiTLig. — O) Reduce compound trtctk)n8 to nmple onet, 
mixed numoeis to improper fractions, and all to a eoattBOB 
denominator, and also to its lowest terms: then (2) extract 
the root of the numerator for a new numerator, and the 
root of the denominator for a new denominator. 

If the fraction be a surd, that is (s) such an one whose 
loot am neTer exactly be f oiind> (^) reduce it to a decimal, 
and extract the root. 

QiMttMMw. — l.What 18 the Ist step to esctract the Minfire root of ViiJ^ 
Fractions'!— 2. What is the 2ii stepl— 3. What is a mirdJ^-l, How dd joa 
eztcact the square root of a surdl 

EXAMPLES. 

1. The square root of |m is required* 

im=^ ♦ = t Ani" 

2. The square root of 4II is required. 

3. The square root of -/^^ is required. jV An& 

SQUARE Root At fLiSD. 
CASE L 

To form a square from any number y and to know how mmny 
can be upon a side. 
Rule. — Q) The square root of the number giren,, will 
be the number upon the side of the square. 

QnegUoH, — 1. When a square is to be ibrmed from any gif«i mnbeft 
how do you find the number that can be upon a sidel 

^ EXAMPLES. 

It is required to lay out 35600 square rods of land in a 
square: 1 demand Hie side of the square that will contain 
theland. 

^ 25600 = 160 rods on a side. 
2. A ipentleman purchased 5035 tiles, for the puipose of 
paring a square yard: 1 demand Uie number that can be 
upon a side. 

^ a/ 3025 = dd upon a side. 
13* ^ '^ 
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S. A cerUin General commanded an army of 49284 men, 
and the better to secure his standard, he gave orders to form 
into a square body 4 feet distant: I demand the number of 
men npon a side^ and also the quantity of land tbej 
ocoqued. ^ 

Ad8. 222 men, occupy 17 ftcres I50f^/fgt^ 

CASE 11. 

Square rool appUed tn fmding the area and diameter 9/ 
circles 5y having the area and diameter given, 

AvLK. — (0 Divide the area by *7864^ the square n>ot of 
the quotient is the diameter. 

(3) Sauare the diameter^ and multiply the square by '7854, 
the product is the area. 

^U€9tion$. — 1. How do yoa find the diameter of a circle when the am 
it giveal— 2. If the dianeter be given how do you find the areal 

BXAMPLBS. 

1. I demand the length of a rope to be tied to a horse's 
neck that he may graze upon 7854 square feet of new feed 
every day, for 4 days; one end of the rope being each day 
fastened to the same stake. 

First circle will contain 7854 sq. ft. 
Second circle will contain 15708 sq. ft 
Third circle will contain 33563 sq. ft 
Fourth circle will contain 31416 sq. ft 

eq^Jt* diam. ft. 

7854-i-7854=^10000=100 -^J=50 first rope. 

15708 -h-7864=^20000= 141 t-ri=70-6 sec. rope. 

2S562-T-7854=v^30000=173t-T-}=86-6 third ropd 

Sl416-^•7854=v^40000z=200 -i-}=100fourtlirope. 
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SQUARE ROOT APPLIED. 185 

NoTK. — The folio wing figare will serve to illustrate the idea; each ring 
In the figure contains an equal area, viz. 7854 square ieet. 




i Hi 



The first ^y the horse will graze 
from the centre^ to 1; the second 
day to 2; the third day to S; and 
the fourth day to 4; and will each 



• t I %, f : s : day graze on the same quantity of 

\ \ \* V ^ / / / / new feed. 

\J>- /// 

N,.;- "V 

S. Required the difference between the area of a circle, 
whose radius (or semi diameter) is dQ yards, and its greatest 
inscribed square ? Ans. 2854 yards. 

3. A. B. C. and D. purchased a laree grindstone, the di- 
'ameter of which was 200 inches; they agreed that D 
should wear off his share first, and that each man should ■-' 
have it alternately till they had worn off their shares; how ^ 
much must each man wear off round the stone? ^ 

Ans. D. 13^; C. 16; B. 20^; A. 50 inches. 

Note. — Rule for tlie operation of the above. 
Diride the square of the diameter by the number of men, subtract the ■ 
quotient from tlie square, and extract the square root of the remainder, 
which is the lengtli of the diameter, after the fiiiit man has ground his share) 
this work being repeated by subtracting the same quotient from the remain- 
der, for every man to the last; extract the square root of the remainders, 
and subtract those roots from the diameters, one after another; the severat 
remainders will be the answer. 

Note. — The preceding figure represents the grindstone, 
and the four rings each man's share in the same. 

CASE III. 
Square root applied injif^ding sides to triangles. 

THEOREM FIRST. 

Tlie base and perpendicular gtven to find the hypothenuse. 
KuuB. — (1) Square the base and perpendicular, add the 
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134 SQUARE ROOT APPLIED. 

two squares together, extract the root of their sum: tbe 
root is the hjrpothenuse. 

QuetUon, — 1. When the base and perpendkular an given* bow d» 
yoa find the hypoihamiti 

EXAMPLES. 

1. A man wishes to make a ladder, that will reach from 
the eaves of his house, to the gipund, 12 feet from the 
house; the eaves of the house are 20 feet from the ground; 
I demand the length of the ladder. * 

B. A. and A. C. given to find B« C*^ 
B 30X20=400 

12X12=144 ft 

-^544=25-51 B. C. Ant. 




VHIOREH ftSCOND. 

The ba$€ and hypothenuse given to find the perpendieuiar. 

Rule. — (1) Square the hase and hypothenuse; subtract 
the least from the greatest; extract the root of the remain* 
der; the root is the answer, or perpendkular. 

QuMiiwn.—l, When the ha»e and kt/pothemue are given, how do yoa 
find the jierpendtoitor? 

EXAMPLES. 

1. What is the height of the eaves of a house that re- 

Suires a ladder 2S-3t leet long to reach from the ground to 
le same; allowing the bottom of the ladder to stand IS 
feet from the bottom of the libuse ? 



Digitized by VjOOQIC 



CUBE ROOT. 

A. B.. and A. C. giren to find C. B. 
A. B. 23«X28-3=542-89t 
A. 0. laxM =144- 

ft. ft. 

V398'89-:19-9t, or 20 Ana. 




.A 12 C 



THEOREM THIRD. 

The hypathenuse and perpendicular given, to find the base. 
Rule. — (^) Square the hypothenuse and perpendicular, 
subtract the less from the greater, extract the root of the re- 
mainder: the root is the answer, or base. 

Qm$iion.—l,'Whea the hypothemffe and. perpendicular are giTeo^ 
bdw do you find the baeef 

EXAMPLES. 

1. Hypothenuse 23'St^ perpendicular 20; required the 
base. 9 Ans. 1 l*9t, or 12 ft. 



CUBE ROOT. 

DEriiriTioK. — A cube is (O the third power of any miiOr 
ber: that i$, any number multiplied by itself, and that pH- ' 
duct again by the same nuinber, produces a Cube; thus (^j 
9X9=81X9=729 the cube; and 9 is the root 

EXTRACTION OF THE CUBE ROOT. 
The extraction of the cube root is (^) the finding of a 
number which has been multiplied three times by itsefi*. 

RvLB. — (^) Separate the number into periods of thxij*/ 
figures each, beginning m units place; thus,^ 4 33 1 J 4 a 7 ; (0 
find Am greatest cube in the first period, place the root in 
the quotient, and its cube under the first period; subtract it 
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therefrom, and^to the remainder hnng down the next peri* 
od, which call the dividend, or resolvend; (^) find a mvis- 
or by multiplying the square of the quotient by 300, seek . 
how many times the divisor is contained in the resolvend, 
and put the answer in the quotient. 

To find the subtrahend. 

(7) Multiply the divisor by the last quotient figure, and 
place the product under the last dividend (units under 
units, &c. :) then (&) square the last quotient figure, and 
multiply the square by the preceding ngures in the quo- 
tient, and the last product multiply by 30, and place this 
product also under the dividend (units under units, &c. :) 
then (9^ cube the last quotient figure, and place its cube 
under the dividend, also (units under units, &c.) (lO)add the 
three numbers (which have been placed under tne dividend) 
together, and subtract their sum from the last dividend; ana 
(*i) to the remainder bring down the next period of figures, 
and proceed as before, until all have been brought down, 
and the quotient is the root. 

Proof. — (^2) Cube the quotient, or root, add in the re- 
mainder (if there is any) and^e sum will be like the giveu 
cube if the work is right. 

Que»Uon8.^l. What is a cubel— 2. Give an example.—^ MThat u the 
extraction of the cube root?— 4, What is the Ist step in the operation t— 
5. Whattbe 2d1— 6. What the 3d^7. What the 4thT-«. What the 6ih 
ftepi— 9. What the 6U1I—IO Wmit then do ]rou do4~ll. How do yoo 
then proceed? — 12. What is the metiiod of proof 1 

EXAMPLES. 

1. The cube root of 33076161 is required. 

8X8X8=:27)3807616i(321 root Ans. 

27 • • 



lstDivi8.^X3X300=2700)6076 Istdivid. oriescdvend. 

5400=2700 X 2 =5400 

860=2 X2 XS X80= 860 

8=2X2 X2 = ® 



5768 the 1st subtrah'd 5768 
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8d DL 83X32X300=307200)308161 second dividend. 

807200=:307200X 1=807200 
960=^1 X 1X32 X 30-960 
1=1X1X1 cs 1 • 



808161 second 8ubtra.308161 



Note. — ^In the aboTe example I first found the greatest cube th%t was in 
the first period, vis. 27 and its root was 3, which I put in the quotient, and 
the cube I put under the first period, and subtracted it therefrom ; anid to 
the remaiiKier (6) I brought down the next period of figures, viz. 076 ; 
whidi completed m^ first dividend or resolvend. Then for the first divisor, 
I squared the quotient or root, and multiplied he square by 800, witich 

Save me 2700 for the first divisor; 1 found my di isor was contained in the 
ividend but twice, which I ^t in the quotient. Then for the subtrahend 
I multiplied my last divisor, viz. 2700, by the last fieure in the quotient, viz. 
2p which product I put under the last dividend; and I also squared the hst 
^;ure in the quotient, viz. 2, and multiplied its square by the preoedinji^ 
figure in tlie quotient, viz. 3, and that product again by 90, and put this 
last product under the dividend; I then cubed tlie hst figure in the quotient, 
viz. 2, and put its cube also under the dividend: I then found the sum of the 
three last numbers (standing under the dividend) and subtracted their soci 
from the dividend; and to the remainder, viz. 808, 1 brought down the next 
and last period, viz. 161, and proceeded as before. 

3. The cube root of 1728000 is required. Ans. 120. 
%8. The cube root of 997002999 is required. Ans. 999. 

4. The cube root of 367061696 is required. Ans. 716. 

NoTX.— >When there is a remainder after the periods of figures are 
brought down, annex periods of cyphers (three at once) and point the root 
for decimals, and prooeed as for as you please in decimals; or you may find 
a denominator to the remainder by the following Rule, viz. Sqimre the root 
and muhiply the square by 3; then muhiply the root by 8; add the two pro- 
dacH together, and their sum is a denominator to the reniauider, which nao- 
tioa must be annexed to the root to make it complete. 

CASE 11. 

When there we decimals annexed to integers. 

Rule. — (i) Prepare the decimals that a point maj fall 
ii|Km units in the integers, then proceed as in case first. 

QiMffiofi.— 1. How do yoa extract the cubi ro9t wbea there are wliola 
— ■ — anddecimaW? 
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1. The cube root of 1780-8601^ is required. 

Ana. 13*13. 
S. The cube root of 1315*848 is required. 

Ans. 12-2. 
S. Th» cube root of 1*443897 is required. 

Ans. 1-lS. 

CASE III. 

^0 extraef the cube root of a fndgmr fraction. 

RvLE.— ^(1) Extract the root of the numerator, for a new 
numerator^ and the root of the denominator for a new de- 
nominator; if the fraction be a surd, that is, one whose root 
cannot exactly be fouttd, (2) reduce it to a decimal and ex- 
tract the root. 

Qu €9 i i 9n i ,—'l, How do yoa extract the cube loet of a vo%m- inetioBl— 
2.1fthefiractimibea nml, wliat is tbe metbodl 

* SXAMPLES. 

1. The cube root of ff J| is required. 

3. The cuhe root of f^/y is required. Ans. ^ 

CASE IV. 

To txtrad the Ctibe Root of mixed nun^en. 
RvLx. — Q) Reduce the vulgar fractions to a decimal, m- 
nex it to the integers, and proceed as in case second. 

Que$tion.-^l. What is the rule lor extracting the Cub€ Itoot of natad 

Cubs Root Applixd. 

CASE I. 

Cube root of^pUed in finding the ioUdi^ of gloMar figura. 
by having the diameter and solidity of one given. 

Rule. — Globes are in {urc^ortion to one anotiier O) i^ 
the cubes of their diameters; therefore (2) cube the oiam- 
eler of tho g^ea globe, and also df the lequired globe; and 
then say as the cube of the diameter of the given globe» 
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IS to its solidity, so is the cube of the diameter of the re- 
quired globe to its solidity. 

QuetMon$, — 1. In what proportion are Globes to one anotherl— 2. HaT- 
ing the diameter and aoKdity cf a given Globe, how do you Jpd the solid* 
ilyofar«)KiradGlobeT ^ 

EXAMPLES, 

1. If a cannon ball 6 inches in diameter weiehs S5 lb. I 
demand the weight of another of the like meUJ, whose di- 
ameter IB S inches. 

6X6X6=dl6 die cube of tiie given diameter. 
dXdX&= 27 the cube of the required diameter. 

As 316 : 251b. : : 271b. : S-13tU>- Ans. 
3. If a ban of silver 13 inches in diameter is worth $600; 
I demand the value of another baB, whose diameter is 
15 inches. «1171*87t Ans. 

CASE II. 

Hoitnng one $ide of a cubical figure ginen^ to find the tide 
of another^ that mU contain 3, S, 4, 5, of 6 timet as much 
as the given one. 
Rule. — (<) Cube the given side, then multiply the cube 

by t^ number mentioned in the question, (if three times as 

laree, mnlti|^y by 3, &c.) the cube root of the product 

win be the side required.* 

Qiietfjoiiv-'l. Havinr one side of a eabica] figure gireoy favwdo yen 
find the side of another tbat will contain 2, 8, 4» 6 or 6, Ice times as nwcb 
as the given onel 

SZAMFLSS. 

1. There is a box that is 8 feet high, t feet Kmg, and jl 
feet wide; I demand the side of another which £§31 con- 
tain 4 times the quantity. 

t fie** 
8X5X8=37x4 =Vl08=:4-7 nearly, Ans. 

3. There is a box that is 4 feet wide, 4 feet hidi, and 4 
feet long; I demand the side of another that shall contain 
i of the quantity. Ans. 3 feet 

* Note.— K it is required to make one which is 2, 8, 4, Sor B, Ice. 
times leas than the given one: divide the cabe of the given side by the nam* 
bermeMioBad in the qpMstioo, aadtstiaet tbeiwK cf tfieqastimEs tba rost 
iithea»wersoeghc ^^ 
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PROBLEM III. 

Tojind the side of a eiihieal box that shall contain a quanti^ 
ty equal to any given solidity. 

Rule.— 70 '^^^ ^^^^ '^^^ ^^ ^^ given solidity it the 
side of a box that will contain the same quantity. 

Question. — 1. How do you find the side of a cubical box that aball oon- 
tain a quantity equal to any given solidityl 

EXAMPLES. 

1. There as a cylindiical cistern that contains 8304 solid 
inches; I demand the side of a cubical box, that shall con- 
tain the same quantity. 

V8204=14-74tin. Ans. 
3. The side of a cubical cistern, that shall hold just as 
much liquor as a cask whose solid content is 35519*1196 
inches, is required. . 

V25519'1196=39-44tin. Ans. 



REDUCTION OP COINS. 

^ The former ewrreney of New-Hanwshire, Vermont, Ma9* 
MaekusettSf Conneeticuty and Rhoae^Islmd, reduced to dot' 
larsy cents, ^e. 

When the 9vm to be reduced is pounds onhf. 

Rule. — (i) Annex a cypher to the pounds, divide by S, 

the quotient is dollars; if there is a remainder, annex tnree 

cyphers, continue dividing, the quotient will be dimes, cents,^ 

and mills; 6 shillings is equal to s^^rs i^lXlO-rd^^d'SSd. 

Q^ution, — 1. How do you reduce the former currency of the New* 
England States to doUara, cents, and milb, when the mm is poundsl 

EXAMPLES. 

1. It is required to reduce 631 pounds, into dollars, &c 

63lO-J-8=*3070 Ans. 

3. It is required to reduce £19 into doIlarS) dimes, cents 
and mills. iei90-0004.8=$63-838t Ans. 

d. It is required to reduce iei31 to dollars, dimes, cents, 
&c Ans. «403-333t. 

4. It is required to reduce £H to dollars, dimes, cents, 
&c. Ans. «53*3d3t. 
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When the sum to be reduced consists of pounds ^ shillings^ 
pence and farthings. 
Rule. — (O To the pounds annex half the number of 
shillings, anq two cyphers in decimals, if the shillings are 
even; if they are odd, annex the greatest even half, and 5 
tenths and one cypher in decimals, and divide by 3, the 
quotient is cents; if there are pence and farthings in the 
sum, (^) reduce the pence to fartnings, observing to increase 
the sum by 1 if it exceed 12, and by 2 if it exceed 37; add 
the farthings, thus increased, in the place of tenths and 
hu^^dredths, divide the whole by 3, the quotient is cents. 

Qtce«<um«. — 1. If there are akillinga in the given sura, what is the melb- 
od of operationl— 2. If there are pence SMd farthings in the mm, how do 
yoa proceedl 

BXAMPLES. 

1. Reduce £S lOs. Hid. ta dollars, cents, and mills. 
35*00 

•48=:llld. 



35-48-r3=«ll-826t Ans. 
% Reduce £17 19s. llfd. to dollars, cents, and mills. 
179-50 
•49 



179-99-i-3=»59-999t Ans. ^ 

To change dollars^ centsy ^c. to the former currency of 
NeW'Rampshire, Vermont, Massachusetts y Rhode-Isfand, 
and Connecticut. ^ 

Rule. — When the sum to be reduced is dollars; (') mul- 
tiply the dollars by 3, double the right hand figure of ^e 
product for shilling, the remaining figures are pounds. If 
the sum to be reduced is dollars, cents, and muls, (^^ mul- 
tiply the whole by 3, point off 4 figures from the ri^t for 
decmials; the rest of the product is pounds; (note, u mills 
are not named in the sum, three figures only must be point- 
ed off;) find the value of the decimal part (s) by multiply- 
ing by 30, 13 and 4; observing (^^ to point off for decimsds 
each time of multiplying; and tne sums standing on the 
left of the separatrix wm be (^) shillings, pence and far- 
things. • 

Qmskons^^l. When the sum is doUars, bow do yoa change it intotbo 
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Ibnner correncjl— '2. If tbe sum to be redueed is dellan, oentf» «ad mili^ 
what is the medKnll — 8. How is the value of die decimal found'?— 4. What 
is to be obsenredV- ^. What will those ^ms outhe left of the separatrix be^ 

. EXAMPLES* 

1. It is leqiured to xedace f 351 to lawfbl moneyi. 

mxSs=£lb ^. Am. 
ft. It if leqoiied to leduce ^639 to TawM moaey. 

9539Xd3=i&Sdd8 1^. AlM 
S. It k leqmied to ffedoce $193 to lawful money. 

I93X3=£57 Ids. Aub. 

4. It it reqoaied to reduce #999 to lawful mon^j. 

* £399 14g. Ana. 

5. It it leqiuied to reduce $99-&7 ctt« to lawful ttonty. 

99*67 

8 ♦ 



39*901 

30 

18-030 
13 



•340 X39. 18s. Of^ Ans. 

6. It is required to reduce $67*90 to lawful money 

Ans. 30L 78. 4id. 

7. It is required to rtduce $99*999 to lawful money. 

Ans. 391. 19s. llifd. 

8. It 18 required to reduce $^1*370 to lawful money. 

Ans. 18L 7s. 7itd. 

To r€dnee the former emrendy of Nete»York 4md Nmih 
CaroUna to doU, eU, ^e, and the contrary, 
RuirB.— (n Prepare the sum to be reduced exactly as in 
New-Hamp^ire, Massachusetts^ &c. and divide by 4 in- 
stead of S, the quotient is cents; a dollar in New-York it 
equal to («) 8b. yV=^T ieiXlO-r4=$3*50. 

QuesOoM. —1. What is tbe method of reducinff the hnaet oamiacy of 
New-Tork and Nortfa-Garolioa to dols. cts. &c.>— 2. What is a dollar in 
If ewYork eqpial tol 

SXAHPLS8. 

1. Reduce £9 16i. to dollars, and cents, &c. 

98-H4=$34*5aAM. 
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REDUCTrON OF COINS. 145 

S Redace £^S0 10s. to dollars, and cents^ &c. 

2305^4=$576-25Ans* 
8. Reduce £S19 15s. 4|d. to dollars, cents, &c. 
2197-50 

•18 



21 97-68t-4=«549-42 Am. 

4 A merchant in Boston purchased 1200 barrels of flour 
m New York at Je2 10s. per barrel; paid freight at 83 cte. 
per barrel; what does it stand him at.^ Ans. $7896. 

5. Reduce £419 lOs. to dollars, cents, &c 

, • «1048>75Ans. 

Change doUars^ ^c to New^York and Narth^CaroUna 
currency. 
Rule. — O) Proceed as in New-Hampshire currency, &c. 
only multiply by 4 instead of 3; the value of a dollar k 
equal to four tenths of a pound. 

Quesiton.— 1. How do yoQ change dollars &c* to ffew«Tork and Hwfk 
Qurolina Gurrencyl 

EXAMPLSS* 

1. Change 843 dols. to New-Yoric currency, &c. 

842 
4 

£336 16s. Ans. 
ft. Change $114*25 to North-CaroMna currency, &c. 

Ans. £45 14s. 

New^ersey, Delaware, Pennsylvania, and Maryland cur- 
rencies reduced to the present currency of the United 
States, and the contrary. 

Rule. — (0 Multiply the giren sum (if it is pounds only,) 
by 8, and divide the product by 3; the quotient is dollars. 
If the sum is pounds, shillings and pence, (^) reduce the 
whole to pence, and add one ninth of the whole to itself, the 
sum will be cents; a dollar in these States is equal to (^) 7b. 
6d., or i of a pound. 7s. 6d.=90d. ^A=if . £lX8-ra= 
•2-666. 

^ Questioni. — 1. How do you reduce New-Jersey, Debware, PeDneylva* 
aia, and Maryland eurrencieff to the present currency of the United-States 
14» 
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when theaim it pounds onlyl— 2. What if the method of reduedmi wta 
the Mim ia pounds, shillingi, and pence t--8. What ia a dollar in then 
Staiei equal to? 

SXAMPLES. 

i* It if required to reduce i£943 to dollars, &c. 
942 
8 

857536 

$S512 Ans. 
S. It 18 required to reduce £961 19s. lOd. to dollars, &c 

Aiis.42565-31 cto. 

Etduce doUars, ^c. to the former eurreney of New^ersey, 
Delaware f Permtylvania, and Maryland, 
Rule. — (>) If the sum is dollars onl^, multiply by 3, and 
divide by 8, the quotient is pounds; if the sum is dollars 
and cents, subtract one tenth of the whole sum from itself, 
the remainder is pence. 

Qncifton. — 1. What is the rule lor reducing dollari, &c. to the former 
. currency of New-Jersey, Delaware, Pennsylvania, and Marylandl 

» EXAMPLES. 



1. Reduce 628 dollars to Delaware currency, &c. 

628x3-r8=ie285 10s. Ans. 

2. Reduce 2512 dollars to New-Jersey currency. 

Ans. .£942. 
8. Reduce 92565*20 to Maryland currency, &c 
tV)2665-20 

256-52 subtract 



12)230868 
20)19^9 



je961 19s. Ans. 

4. A merchant of Portsmouth purchased 540 barrels of 
beef at $12*50 per barrel, and sent it to Philadelphia and 
sold it there for £5 10s. per barrel; deducted the freight at 
80 cts. per barrel, and laid out the remainder of the money 
in flour, at £Z 10s per barrel, and sent it to Portsmouth, 
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and paid 80 cts. per barrel freighf; and sold the flour in 
Portsmouth for ll{ dollars per barrel; how much flour did he 
purchase, and did he gain or lose by the bargain, and how 
Tomchi Ans. Purchased 831 ^ bar. flour. 

Gained $2351 -TOyV. 

South Carolina and Georgia currency reduced to dols. cts. 

and the contrary. 

Rule. — If the sum to be reduced is pounds, (i) multiply 

by 30, and divide by 7, the quotient is dollars; (a dollar in 

South Carolina is equal to (2) 4s. 8d. or seven thirtieths 

u ^ ?®"°^>) ^^ there are shillings and pence, &c. reduce 

the whole to ipenc6, annex two cyphers and divide by 56, 

the quotient is cents. 4s. 8d.=:56d.=^3:VE:A: £lx80-i-7 

r=$4-28*. -i*» 30* 

^estiona — 1. Wlmt in tlie rule for reducing South GEuvtlina and Geor- 
gia currency to dolb. cts. &c. when the sum is pounds'?— 2 What is a ^U 
equal to io Sruith Pirolinal . 8 What is the method of reduction, when 
there ai e sliliiugB and peace m the 9Uiai 

EXAMPLES. 

1. It is required to le duce £56 to dollars, &c. 
56 
30 

7)1680 



0240 Ans. 
3. It is required to reduce £21 to dollars, &c. 

Ans $90. 
3. Reduce £22 9s. 4d to dollars, &c. Ans $96*28^ 

DoUarSy Sfc, reduced to Georgia and South Carolina cur- 
rency. 
Rule.— (0 Multiply dollars, by 7, and divide by 30, the 
quotient is pounds; if there are cents in the sum, multiply 
by 56, reject two figures from the right of the product, the 
rest of the figures are pence. 

QuewHon,^!, How do you reduce dolb. &c. to Georgia and South Car. 
olioa currency 1 

EXAMPLES. 

1 Reduce $240 to Georgia currency, &c. 

240X7^30=:€66 Ans. 
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% Reduce 9^ to South Carolina currency, &c. 

90X7h-80=X31 

$• Reduce 496*281 to Georgia currency. 
96-28f 
56 



' 67768 
48140 
d2 

12)5392-00 



449s. 4d.=:ie22 98. 4d. Ans. 

To f educe Canada and Nova Scotia currency to thepresefU 
ewrreney of the United States y^and the contrary. 

RwLB.— When the sum to be reduced is pounds, Q) mul- 
tiply by 4, the product is dollars, (1 dollar is equal to (2) 5 
•hillings in Car %da, &c.;) if shillings and pence are in the 
sum, (y reduce ^he whole to pence, annex 2 cyphers, and 
divide by 60, (ni> :e, 60 pence are equal to a dollar,) the 
quotient is cents. ^7=}. 

Q^eationM. — 1, How do you reduce Canada and Notr Sootia currenqr 
to the prevent currency of the United States, when the sum is pounds?— 2. 
W'lat IS a dollar in Canada equal to? — 8. If shillings and pence are in the 
fum, how do you then prooeedl 

EXAMPLES. 

1. Reduce £\0S to doUars. 108X4=9482 Ans. 

3. Reduce J&121 to dollars. 121 X4=$484 Ans. 

8. Reduce £lQbl 5s. Canada curreBcy, to dollars, &c* 

1057 : 5 

20 



21145 
12 



259740-00-Hm=»4229H)0 Ans. 

VoUar$i 4*6* reduced to the eurreney of Canada and Nova 
Scotia. 
RvuB.—- (1) If the sum to be reduced is dollars, diride 
them by 4, the quotient is pounds^ if there are dolLeus and 
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4BeAlf9 VKdtiply bjT 60, lejeeting two figons ob A6ri|^|ihe 
prodact is pence. 

^MiiliMi^— 1« Wlwt ii the nethod 4ii Mdodnf Mka, IbB. M tfit cor 
«SBcy of Quittda and Koro Sootial 

BXAMJPLX8. 

1. Reduce 9432 to Canada cunency, &c. 

432-H4— £108An8. 
S. Redace $484 to C«iada ovorency, &e. 

484-r4=iX131 An«. 
Jb Baduce #4S39*ae to Oi^ada CHnen^? ^e. 
423930 
60 



18)8537^3100 



31146T-20=;;i^lOB7 68. Ans. 

The present currency of England reduced to the preeent 
emrreneff itf the United States, 

When the sum is pounds wdyJ^ 

RvLK,_(i) Multiply the pounds by 4*44 and point off 9 
figures from tlie right, for cents, the rest are doDan. 

redoQiqg the present CBRency of 
* Stateet 



QitctKtm. — 1. What rale haTe yon for redi 
En^and to the present cuireDcy of the United 

XXAMPLES. 

1. Reduce XI 6 sterling to dollars. 

16X4*44x471*1^ cti. Am. 
8. Reduce 883 pounds stttiing to doUars, kc 

Ans. $990-18, 

2jr the turn consist of pounds and shillings. 

R9LE«-**(^) To the pounds unnex half the immber of 
diUliBgs, in me place of tenths; multiply the whole by 
4*44^ and point off three figures from the right, for cents 
and mills, the rest are dollars: If the shillings are odd, (s) 
mnnex the greatest even half and for the odd shilling annex 

* In England, accoonts are kept in pounds, sbillings, pence, and iar- 
Aisi0i, tieriiag; 4 fitfthtq|8 aiaba J penny; ]2peDoeI mOa^fi SO lAiH- 
liogi 1 pqnBd, stflrti^. 
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6 mihftpltee of hundredths, multiply by 4^44, atkd poim 
off 4 figures for cents, &c. the rest are doUaxs. 

Qmtfi ow.-^!, What ii the rale ibr rednciof the present cnrrenOT of 
Engjand to the currency of the United Statee, wnen the ma is poonvV* 
S. If the som oonsuts of pooods andshillipgs, what is the methodt— ^. If 
die shillings are odd, how do yon proceedl 

■XAMPLE8. 

1. Reduce i&19 19fl. to doUars, &c. 

19*95x4*44=:«98-5780 Ans. 
%. Reduce X137 I60. tQ dollan^ &c. Ans. $t^-43S^ 



ARITHMETCAL PROGRESSION. 

Any rank of numbers are said to be in Arithmetical 
Progression (0 when they increase by a common excess^ or 
decrease by a common difference; (2) such as the numbers 
1, 3, 3, 4, 5, &c. and 7, 5, 8, 1. 

The numbers which form the series aie called the (s) 
terms. These are {*) ^ve in number, (^) three being given, 
the other two may be readily found. 

i: tSK S j «^««»o«>Jy called the («) extreme.! 
8. The number of terms. 
4. The common difference. 
& The sum of all the terms. 

CASE L 

The fir9t term, the number of terms, and the common dif^ 
ference being giveny to find the last term. 

Rule. — (J) Multiply the number of terms less 1, by the 
common difference, to that product add the first term, the 
sum will be the last term. 

QMStiUnu^^^l. When are any rank of noiabefs said to be in Ajrithmetic- 
al Progrewionl — 2. Give an example. — S. What are the numben called 
which Ibnn the seriet V-4. How many terms are theret — 6. How majoar am 
f ivent — 6. What are the first and last terms commonly called? — ^7, When 
the first term, the number of terms, and the common ai&i«uce are given, 
how do yon find the hst termi 

EXAMPLES. 

1. The &Bt term is 3, number of terms 7, and common 
difference 5, what is the last term? 6X54-Sss33 Ant, 
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It. A traveller went 6 miles tiie first day, 9 the second, 
&C. increasing every day's journey 3 miles, he travelled 61 
days; how many miles did he go the last day? Ans. 186. 

CASE II 

Thejirst term, the last ierm, and the number of terms being 
given, to find the aggregate, or total sum of all the terms. 
Rule. — (>) Multiply the sum of the extremes by the 
number of terms, and half the product will be the answer. 

Quetfum.— 1. How do you find the aggregate or total sum of all the 
Cermsl 

EXAMPLES* 

1. The first term is 2, the last term 53, and the number 
of terms 18; required the sum of the series. 

53+2X18^2=495 the Ans. 
9. A traveller went 6 miles the first day, 186 the last day; 
he travelled 61 davs; how many miles did he go in all? 
6+186X61-8-2=5856 miles, Ans, 

To answer the following questions, find the last term by 
ease 1, md the sum of all the terms by case 2. 

1. A merchant sold 100 vards of cloth, the first yard for 
Is. the second 2s. the third 3s. &c. how much did he receive 
for the cloth? Ans. £252 10s. 

2. Bought 19 yards of shalloon, at Id. for the first yard« 
3d. for the second, 5d. for the third, &c., increasing 2d. ev 
ery yard: what did I give for the whole? 

Ans. £1 10s. Id. 
8. A mercer sold 20 yards of silk, at 3d. the first yard, 6d. 
the second, 9d. the third, &c.; I demand what he sold the 
20 yards for? Ans. £^ 12s. 6d. 

4. If 100 stones be placed in a right line, exactly 1 yard 
asunder, and the first one yard from a basket, what length 
of ground will the man go who gathers them up singly, 
returning with them one by one to the basket? 

Ans. 5 miles, 1300 yards. 

CASE III. 

The first term, the last term, and the number of terms be 
ing given, to find the common difference. 
Rule.— (1) Divide the difference of the extremes by tho 
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nnmber of terms lesg 1, and tbe quotient w21 be the oom- 
mon difference. 
^MtrtiQW.— L How <b yew fiad tht n i« mnn diia wiee l 

KXAICPLKS. 

1. The extremes are 3 and 53« and the number of tetas 
I89 required the common difference? Ans. S. 

8. A man is to travel from Boston to a certain |>lace in 13 
days, and to go 3 mfles die first day, and increasing eyery 
day by an equal excess, so tiiat the last day's journey may 
be 68 oailes; requixed the dafly increase, and the distance 
of the place from Boston? 

Ans. daily increase 5m. distance S66m. 

CASE IV. 

Given the first term^ ^ last term^ and the eaiMwm differ^ 
enee, to find the numher of terms, 

RvLB.-— (0 Divide the difference of the extremes by ^ke 
common dirorence, and the quotient increased by one is 
the number of terms required. 

Quettion.—!, The first and bit terms, and csmmon diffcwnce being 
giTeo, how do yon find the number of termsl 

EXAMPLES. 

L If the extremes be 3 and 19, and the cononon differ- 
enoe 3. what is the number of terms? Ans. 9. 

3. A man goin^ a jouisiey, travelled the first day 6 mfles, 
the last day 35 imles, and increased his journey every day 
3 soileSf how many days did he travel? Ans. -11. 



GEOMETRICAL PR0GRE4SSI0N. 

(1) Any series of numbers, the terms of which gradually 
increase or decrease by constant uiultiplication, or division, 
is said to be in geometrical progression; (2) thus, 4, 8, 16, 
33, 64, &c., and 343, 81, 37, 9, 3, 1, &c., are series in geo- 
metrical progression, (s) the one increasing by a constant 
multiplication by 3, and the other decreasing by a constant 
division by 3. 

The number by whidi the series is constant increased 
or diminished^ is<ialted (^) the ratio. 
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CASE I. 

CH»en the first term and the ratioy to find any other term 
assigned. 

Rule. — (^) Set down the first number, and multiply it 
by the ratio, and that product again by the ratio, and thus 

§o on for 5, 6 or 7 terms, at pleasure : tnen multiply any of 
lose places b^ itself, and divide the product by the first 
number, and it will be the double of that, wanting one 
place. 

QiMtfiont. — 1. What series of numbers are said to be in geomeinca, 
jprogrtuionl — 2,Gnre an example. — 3. Why are.these consider^ in geomet- 
rical progressionl — 4. What is the number called by which the series are 
constantly increased? — 5. If tbey!rs< term wad. ratio are given, how do you 
find any other term assignedl 

EXAMPLES. 

1.' The first term of a geometrical series is 2, number of 
terms 13, and the ratio S; required the last term. 

li 2, 3, 4, 5, 6, 7, 

3, 4, 8, 16, 32, 64, 123, leading term. 

Then 128X128—16384, which divided by 2, the first num 
ber gives 8192 the answer. 
^ 2. Requured the 12th term of a geometrical series, whose 
1, 2, 3, 4, 5, 6, 
fir8ttermisSandratio2.— 3, 6, 12, 24, 48, 96, 
Then 96X96=9216-^3=3072=1 1th term, which,* X2= 
6144=:12th term the answer. 

3. The first term of a geometrical series is 1, the ratio 2, 
and the number of terms 23, required the last term. 
1, 2, 3, 4, 5, 6. 

1, 2, 4, 8, 16, 32. Then 32X32=1024= 
nth term, which, X2=2048=:12th term, then, 2048x2048= 
4194304=23 term the answer. 

CASE II. 

Qiven the first term^ the last term, and the ratio, to find 
the aggregate or total sum of the series. 

Rule. — (') Multiply the last term by the ratio, and from 
tiie product subtract me first term, and the remainder, di- 



* If the ratio had been 3, A, or 6, Sec. yov must have multiplied by it. 
15 
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vided by the ratio less one, will giye the sum of the whole 
series. 

Queflum. — 1. The firit term, the last teraiy and ratio being giwea, htm 
do you fiod the total sum of the seriesl 

EXAMPLES. 

1. The first term of a series in geometrical progression is 
1, the last term is 2187, and the ratio S, what is the sum of 
the series? 2187X3=i6561— l=656(H-2=3280 Ans. 

2. The extremes of a geometrical progression are 1, & 
65536^ and the ratio 4, what is the sum of the series? 

Ans. 87881. 

To aruwer the following questionsy find the last term by 
eaee 1, and the sum of the series by case 2. 

1. A merchant sold 15 yards of satin, the first yard for 
Is. the second for Ss. the thhrd for 4s, the fourth for 8s. &c. 
I demand the price of the whole? Ans. £1638 7s. 

2. A draper sold 20 yards of doth^ the first yard for Sd. 
the second for 9d. the third for 27d. &c. in .triple propor- 
tion geometrical) required the price of the whole? 

Ans. £21792402 lOs. 

3. A crafty servant agreed with a farmer (ignorant in 
numhers) to serve him 12 years, and to have nothing for his^ 
service but the produce of a wheat corn for the first year, 
and that product to be sowed for the second year, and so 
on from year to year, until the end of the said time — I de- 
mand the worth of the whole produce, supposing the in- 
crease to be in a tenfold proportion, and sold at 4s. per 
bushel? Ans. £45211 4s. rejecting remainders. 

NoTK. — ^7680 wheat or barley corns are rappoeed to make 1 pint. 

4. A thresher worked 20 days at a farmer's, and received 
for the first day's work 4 barley corns, for the second 12, 
for the third 36, and so on in triple proportion geometrical 
—I demand what the 20 day^' labor came to, supposing the 
whole quantity to be sold for 28. 6d. per bushel? 

Ans. £1773 Is. 4d. rejecting remainders. 

5. A cunning jockey had a fine horse, to which a gentle- 
man took a particular fancy, an4- after many words had 
passed between them, the jockey agreed to sell him to the 
eentleman for the price his shoes would come to, at one 
farthing for the first nail, and to double the price every nail; 
the number of nails were 32. I demand what the horse 
came to at that rate? Ans. £4473924 ds. 3id. 
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PART SECOND. 



MENSURATION 

OF 

PLANES AND SOLIDS. 

DUODECIMALS, OR CROSS MULTIPLICATION. 

Definition. — Duodecimals is a rule used much in (M the 
mensuration of superficies and solids; and teaches (^) to 
multiply feet and inches, hy feet and inches without redu- 
cing. Inches are called (^) primes, and are marked thus('): 
inches are divided ('^Mnto twelfths, or seconds, and marked 
tiius ("); thirds, or tne twelfth part of a second is marked 
thus (''0; thus all denominations less than a foot (^) de- 
crease in a twelve fold proportion and are designated by 
these characters, inches ('), seconds {"), thirds (^'"), fourths 
("")» fiftlw ('"% &<^- 

Rule. — Write down the number to be multiplied, (^) in 
feet and primes, or inches, &c., and C^ under the multipli- 
cand write down the number to multiply by ; observing 
(^ to write every denomination under that of the same 
name ; (^) multiply the highest denomination of the multi- 
plier into all the denominations of the multiplicand, and 
set down the whole products, &c.; then muUiplT the next 
highest denomination in the multiplier into all the denom- 
inations of the multiplicand, and remove the products une 
place to tlie right, and set them all down ; proceed thus 
throu^ all the denominations, observing to set down the 
whole products each time of multiply i»ig ; then (^o) add up 
the several products in the order in wh^ they stand, and 
carry the same as in Compound Addition, the sum will be 
the product required. 

QiMslttfiM.— 1. What doyou learn by Duodeeimafa ?— 2. What do4hof 
teach 1—8. What are incKea called t— 4. How are inehet diTidedl— 6. Do 
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•n dflBomiMtioM leH than a loot incraaae or detireaae the vake, aad im 
what p roportion V- 6. How do you write down the aumberf to be multipU* 
•dl— 7. Whore iboald yon write the nomber to mokipiy bvf— 8. Whatihoald 
joa obeenr e in writing down the multiplierl — 9. 'How then ghcold yon pco* 
cead with the operatioal^lO. What u the last step in the mfel 

SXAMPLBS. 

1. Whmt k the product of 13 ft. 9 in. multqilied by 6 ft. 
4 in.? n. m. 

13 9 

6 4 



73 54 

48 



pro. 80 9 Ans. 

8. What » ^ product of d it 3' 8'' nraltmlidd br 8 ft. 

«' 8"? 

8 3 8 
8 8 8 



I 9 6 9 

^ 6 4 6"' 

9 6 9^'' 

pro. 10 1 11 9 Ant. 
8. What is the product of 13 ft 11 in. 11 sec multiplied 
by 13 ft. 11 in. 11 sec. 

Ans. 168 ft. 9' 10" 0'" 1"". 
NoTE.^Thifl method need not be confined to 12, as some imagine, but 
naay be extended to any denombation, as rods, yards, feet, inches, sc« 

EXAMPLES. 

1. Required to multiply 33 yds. 3 ft. 11 in. by 7 yds. 
8ft3in. 

yds. ft. in. 

33 3 11 

7 3 3 











^ 


154 


14 


77 








44 


4 


33'' 








44 


4 


33'" 



176 3 7 8 10 Ans. 



y Google 



bUPERFICIAL MEASURE. 155 

* t. It is required to multiply 10 rods^ 20 links, by 12 nkis 
and do links, allowing 25 links to a rod. 

Ans. 138 rods, 6 links. 

Note.— Id the last exMnpie I multiplied 12 rodt by 20 links aaMi set 
«bwn the product, tix. 240; I tlieo multiplied the 12 rods bv the 10 rods 
and set down the product, vis. 12B;:I then mdiiplied the 20 links by .the 
20 links, and remoTed^the product one place to the right and set it down, 
vis. 400; I then muhiplied 20 links by 10 rods and set down the product, 
▼is. 20O; I then added the products together and carried by 25. 

3. It is required to multiply 7 ft. S in. by 8 ft. 3 in. 

Ans. 2S ft. «' 9"a«8ST%ft. 
Note. — ^Tbe 6 inches are =^^ and the O^'^yj^ of a 
foot, and -^Jx+tV^A *» expressed above; any question 
that is solved by duodecimals, may be solyed by Tulgar, or 
decimal fractions. 

4. It is required to multiply 8 ft. 9 in. by 4 ft. 8 in. 

Ans. 35 ft. O' 0"=r35 ^V ft* 

The same question by wigar f¥aeHom. 
8 ft. 3 in.=d} and %{ is equal to V. 4 ft. 3 in.=4r» 
and 4| = to V> and VX V =W =^^t\ ft- ^^^ 

The same question by decimal fraetions. 

8 ft. 3 in.=r8-35 ft. and 4 ft. 3 ia.'=^-35 ft. and 8-S5X 
4*85=35*0625 ft or 35 tV ft. Ans. 

5. It is required to multiply 3 ft. 9 in. by 6. ft. 9 In. 

Ans. 25 ft. 3' 9" orS5TV4 ft- 

2!^ same ouestton solved by wi^ar fractions. 
»i«^i=H»nd6/,=liXH=VTY=25rVr ft-Ani. 



SUPERFICIAL MEASURE. 

DKriRiTioR. — Superficial Measure is ) that which re« 
fpects length and breadth, without regard to thickness: the 
mmensions are various, according to the nature of the thing 
measured: — ^land is measured (^) hj superficial measure 
and its dimensions ape generally taken m acres, rods and 
links; boards are also measured (') by superficial measure* 
and the dimensions are taken in feet and inchesi &c« 
16* 
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Artificen' work is calculated (4) by dUitrent dimentioM. 

Glaeing (*) by the square foot 

Mason's flat work, such as plastering, (^) by the squaie 
foot or yard. 

Painting, paThig, &c. (^) by the yard. 

Partitioning, fl<K>ring, co<^ng, tiling, &e. are calcidated 
(8) by the square of ItK) feet. 

Brick work is generally calculated (f) by the solid loot 

QwetftoiM.— •!• What m SupMrficiai iMMu r e V^. How b hnd nkeaflor 
ed and i(i» ilimensions tal^eti '{---8, How are boards meaaured mmi tkeir di- 
mensioiw taken 1—^. n>w w artifieen' work calcuhted 1^5. How eh« 
ing l^-d. How MBflon'a flat work 1—7. Painting and fov'tng 1—8. How 
poriiiioiiiwr, floofiiic, rooftiiK, tilinf, fleet— 8, How ia briek wrnkgeusnUj 
cakiilated 1 

CASE I. 

Fo measure a parallelogram. 
DEPnriHoir. — (i) A parallelogram is a figure botinded 
by two parallel sides wnich are longer than two other sides 
which are jNirallel, which four sides make four right angles, 
as in the following figure. 

B 25 C ' 







1 




■ 




■ 



















-J 25 

Rule. — (^) Multiply the length by the breadth, and such 
dimension as the length and breadth are taken in, such wiQ 
be the dimension of the area ; if feet, the area will be 
square feet, &c. 

. Note. — It is evident from the preceding figure, that if the 
length B C 35, be multiplied by the wimh A B, or D C 6, 
the product will be 125, and wUl be the number of squaiea 
cea tai ae d hi the figure. 

QiMffloiM.— '1. Describe a ParalUtogram,^% How do you find dm 
'wnti of m pandMograml 

XXikMPLES. 

1. What is tbe^ea of a floor that » S2 leeTe la. 1^ 14 
ft. 9 in*? 
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feei. iru 
S2 6 
14 9 




308 84 
193 


54' 



Area 331 10 6 Ans. 

8, How many feet of boards will cover a floor of a hall, 
that is 41 ft. 9 in. by 30 ft. 6 in., allowing the floor to be % 
boards thick ? Ans. 2546 ft. 9 in. 

3. How many square feet are in a board that is 21 feet 
long, and 11 inches wide? 

Ang. 19^1. 3'tn.=:19jV 

CASE II. 

To measure a board or any other plane ^ when it is voider at 
one end than the other, and of a true taper. 

Rule. — (i)Add together the width of the two ends, and 
half the sum is the mean width; or take the width in the 
middle (which is the same as the half of the sum of the ^ 
width oi the two ends,) then multiply the length by the I 
mean width, the product is the answer, or area required. 

QiU8ium» — 1. How do you measure a board, or any other plane, when 
it is wider at ode end than Uie otlier, and of a true taper 1 

SXAMPLES. 

1. What is the superficial content of a board, that is 1 ft 
7 in. wide at one end, and 7 in. at the other; and 23 fl. 11 
in. long? 

ft. in. in. ft. in. ft. in. 
1 7+7=2 2-*-i=l 1 mean width. 
1 ft. I'X 23 ft. ll=25ft. 10' ir' Ans. 
ft. What is the area of a piece of land that is 30 reds 
long; 20 rods wide at one end, and 18 rods at the other? 

Ans. 570 rods. 

3. What is the area of a haU that is 32 ft. long; 22 ft. 
wide at one end, and 20 at the other? ^.ns. 672 ft. 

4. A man has a farm lying 300 rds. on the road, and the 
width of it at one end is 80 rds. and at the other 60: I de- 
mand die content of the farm. 

Ans. 21000 rds. or 131 acres, 40 rds. 



y Google 



195 



SUPERFICIAL M£ASUK£ . 

CASE III. 
To measure the surface of a right angled triangle. 

-(1) A right angled triangle is formed by a 



Defimitiom. 



right line falling perpendicularly on another line, as the 
line A B falling upon tne line C B, makes a right angle «t B. 



Figure 1. 



D_ 




RuLB. — (2) Multiply the base C B, by half the perpen- 
dicular A B, and the product will be tiie area; or multiply 
the base and perpendicular together, and half the product 
will be the area: also the perpendicular multiplied oy half 
the base, the product is the area. ^ 

Note. — ^All trianglei, not baying one right angle, are io general terns 
called (3) obliuue angled triangles, &c. Figure aecoml represents 
an oblique anslea triangle; and (4) tlie same niles^ that apply in measuring 
a right angled triangle wiU apply in measuring an oblique angled triangle. 

Quetftone. — 1. Describe the formation of aright angled trianglet— 2. 
How do vou find tlie area of a right angled triangle? — 8. What are thoee 
angles called, that liave no right angle?— 4. What rules are applied ia meM- 



urmg oblique jmgled trianglesf 



FignreS. 




Exp lah atiov .— tt » evident that die area of any tnangle may be haad 
by multiplying the base by half the perpendicular; or by muGiplyiiig the base 
and perpendicular together, and tkking half the product; or ^multiplying 
the perpendicular by half the base. By multiply inff half of A B (lig. 1) fay 
CB, the parallelogi^ D F C B is meararaedj £ F Ais in the triai^i 
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and is not mefuurod; C D E is not in the triangle and is measured in Ums 
(xirallelogram; C D E being equal to E F A theie cau be no loss sustained; 
HI figure 2, multiplying half tlie perpendicular D C, by the base A B, re- 
duces the triangle A D B to the parallelogram H P B A: T 2 D is equal 
to T H A, and D 2 O is equal to O P B. Therefore it is evident tliat the 
pnraUelograni H P B A is equal in area to the triangle A D B. 

EXAMPLES. * 

1. What is the content of a piece of land 13^ rods on tiie 
base, and 8*8 rods on the perpendicular, in form of figure 
fiTBt? Half p^rp.=4-4X13-5=59-4rds. Ans. 

2. What is the area of a piece of ground in form of fig- 
ure 3d, base 27 '4 rods; perpendicular 8*2 lods? 

Ans. 112-34 rods. 

3. What is the area of the gable end of a house, beam 
40 feet, and heirfit 12 feet 6 inches? Ans. 250 sq. ft. 

4. What is the superficial content of a piece of board, 
in form of figure first: the length of which is 16 ft. -9 i». 
and the wide end 1 ft. 10 in. and the narrow end coming to 
a point? 

ft. in. in. ft. tn. ft. tn. " 
1 10-rJ=UX16 9=zl6 4 8 Ans. 

5. What is the content of the second figure, A B 20 ft. 
andGD6ft4in. Ans. 68 ft. 4 in. 

CASE. IV. 

Board Measure. 

Tamake a board rule, and to measure boards with the same. 

Rule. — (>) Furnish a piece of hard wood of fine grain, 

three feet and a half long,* using six inches for a handle; 

Slane it to as many as twelve sides; number each side or 
ne at the lower end from 10 to 21, or from 12 to 23, as ycu 
may think proper; divide the stafif into feet by driving lu 
brass nails at every foot; divide each foot, on each Ime* 
into as many equal parts as are equal to the number on the 
line at the bottom; a foot on the line ^numbered 10 at tlie 
bottom, must be divided into ten equal parts to a foot, the 
line numbered 12, a foot musf be divided mtol2 equal parts : 
number these divisions on each line, beginning three «r 
four divisions from the bottom, so that the figures on thi 
divisions do not interfere with those on the lines at the bot- 



• Any other lengdi may be used, but I use this length as I think it most 
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torn: aiti*.r stamping the fietures^ fill them tip with good 
black ink, and give the whole a coat of yamish, anu the 
figures will appear very plain. 

To measure boards with the above rule. 

Rule. — (2) Find the length of the board, then look on 
le end of the rule for the number corresponding to the 
length, apply that line of the rule to the midc^ of the 
board, ana the width will extend on that Une to a number 
expressing its area, or content. 

QtiettUma. — 1. How do you make n board rmU witli whidijw on 
meaaure boardsl — 2 How can you measure boards with this ruU7 

SXAlffPI.E. 

What is the area of a board t^at is 11 feet long and 12 
inches wide? Ans. llTeet. 

^oTE«— The boMnd being 11 feet bag, I look for the line numbered 11 
at the bpttooi, and apply that line of the rule to the middle of the board, an^ 
the width extends to tlie division on that line numbered l\, which i» th» 
oontent of the board. 

CASE V. 
I To measure boards with GwUer^s sUding rule. 

Rule — (i) Bring the width of tlie board in inches, on 
the slider, against IS on the line above; then look along 
on the line above for the number expressing the length of 
the board; and agaiiist that number (on the slider) stands 
the number expressing the area of the board. 

QuestioA. — 1 How do you measare boards with Gonter'a «li4isf nisf 

EXAMPLE. 

What is the content of aboard that is 13 feet long and 
10 inches wide? Ans. Ifiroet. 

'Note. — I first brought the width of the board in inches, against 12 on 
the line above; I then looked on the line above for the leqgth of the boani, 
viz. 18; and against the Ifpgth (on the slider) stood 16, the number answer- 
ug to the area of the board. 

CASE VI. 

To measure boards with Ounter^s seaie and dimdetB. 

Rule. — (*J On the line of numbers extend from 1 to the 
width, and tnat extent will reach from the length to tbi 
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i np < fPcM content dr ateii; any right angled paraDelogram 
may be m^rasuied by the same rule. 

QiU9tiam, 1«— How do you meanra boardi widi Gunter'f aeidt aad 
difideral. 

SXAMPLK* 

What is the fupeificial content of a board that is SO 
feet long and 12 feet wide? Ans. 96 feet 

NoTX.— On the line of numbera I extend from 1» lo 2^ tenthf, or i of 
the dutanoeiWMn 1 to 2; and that extent raachei from 20, (the lengtti o# 
the board) to the inperfioial content 25. 

CASE VII. 
To mea9mrtjm$ty pUmk^ %^ 

DsviKiTTOir. — Joists are (^) of different dimensions, 
somedmes 3 by 3, or 3 by 4, &c. plank are also of different 
tiiickness; and both plank and joists are reduced (^) to 
board, or superficial measure and are measured thus: 

Rule. — (3) Find the area of one side of the joist, or plank, 
by any of the preceding rules in superficies; multiply that 
area by the thickness in inches, the last product will be the 
superficial content of the joist, or plank. 

QuetliMlf .— 1. Of .what dimensions are joists and |iknk1— 2. Tb what 
•VB thfry roduoedl — 3. How are they measuredl 

ftXAMPLES* 

Ir-AAi^hat-istli* ^niperficial area, or board measure of a^ 
joist, that is 30 feet long, 4 wide, and 3 thick? 

«Oft. O'XOft. 4'=6rV ft- X3* thick equal 20 ft. Ans. 

3. 'What is the area or board measure of a plank that is 
SSfeetlOBg, and 16 in. wide,^and 3 in. thick? Ans. 100 ft. 

CASE VIII. * 
' Vo measure any irregular plane iurfaee. 

!Ri7t.A.— ^(1^ Divide the whole surface into triaaf^eS) and 
measure eacn tiiang^e separately, as tai:iC^t incase third, 
Bilperficial 'measure. 

^Ktt<to».— l.What is the mle fer neaiuring an ifrq|«lsr pkm» ii ii n i j f 

XXAMPUl 

m^t is the superfieial coaUnt^ a^t of gmmd^ is 
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form of the following figure^ diagonal A B 50 feet; 
pendiculars^ %4 and 12? 




CASE IX. 

To measure the surface of a eirde. 
DsFiNiTioN.--Girdes are (i) ro«id figures bounded ev- 
ery where by a curcular line called the periphery, or aich, 
O^ sbfnetimes the circumference ; the Ime passing thiough 
the centre b called (>) the diameter; half the diameter, or 
a line proceeding from the centre to the periphery is called 
(3) the semi-diameter, or radius. 



See the figure. 



AS B D it the periphery or an^. 
A B u the cUameter of the Mine. 
C D is the semi-cUaiiieter or radius. 



E 



# PROBLEM L 
Diameter given to find the cireumferen^. 

Rule 1.— (^) As 7 is to 22 so is the diameter to the cjr- 
cumfetence. 

R¥LE 2.--(*) As llSIs to 855 so is the diameter to the cir- 
cumference. 

^iwtliaiit*—!. Whet are cwttetV-J. What is thehit^ cafled which 
pasMs through the oeiitret--3. What is the line called, wliich prooeeck fipu 

the centre to the periphery 1-^. What is the let rule to find the cf * 

what the diamrtiir is givenl-^ What bruh ai 
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EXAlfflJB. 

what is the ciicumference of a circle^ which has a di 
aineter of 14 rods. 

By Rule 1. As 7 : 3S : : 14 to 44 rods Ans. 

By Rule 3. As 113 : S55 14 to 4Sf|i Ans.* 

PROBLEM 11. 
The eireumferenee giffen to find the diameter. 
RtLiS 1. — Q) As 23 is to 7 so is the circumference to the 
diameter, 

RuLK 3. — (^ As 355 is to 113 so is the circumference to 
the diameter. 

Rule 3. — (') Annex two cyphers to the circumference 
mnd divide hy 3*14 the quotient » the diameter nearly. 

Qfutiiom, — 1. The ciroumftrenoe beiDe |;iven» how do vou find the dtain- 
elerl— 2. What is the 2d method of findiog the diamatarV-ll. What » At' 
Sdnilel 

XXAMPLl. 

What is the diameter of a circle whose cnrcnmference is 
44 rods? 
By Rule!.— As 93 : 7 : : 44 : 14 Ans« 

By Rule 3.— As 355 : 113 : : 44 : 14^}, Ans. 

By Rule 3.— As 44-00^314»14j^ Ans. 

PROBLEM in. 

The dimneter tmd eireumferenee given to find the area. 

RvLB. — (0 Multiply half the diameter h^r half the ci^- . 
cumference, the product is the answer; ormultipljr the diam- 
eter and circumference together and 2 the product is the area. 

QueBUon.—h How do you find the area when the diameter •ndeireitm' 
ftrenee are givea ? 

ftXAMFLS. 

What is the saperficial content of a circle whose diame- ^ 
ter is 14 rods, and circumference 44 rods? 
rds. rds. 

14-4-iX44-H=l 54 square rods, Ai». 
The same question done by rule second. 
14><44a:616 f-i»154 square rods, Ans. 

* The two methods do not exactly agree, the last method is oea/mt to l|t 
tnithi an exact ppoportton between the diameter and ciroumferenoe of •. 
circlt has aot ykhom diafomnd. 
16 
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PROBLEM IV. 
TOtf diameter given to find the wrea. , 

Rot*.— (P Multiply the sqoaie of die diameter liy •7«64 
the prodoct is the area. 

QKMflott.— 1. The diameter beins^ giteo, bow do yoo find the mnat 

SXAMPXiS. 

What Is the area of a circle whose diameter is 14 rod»l 

Td9. 

l4X14X-7854sl639*dS4, Ans. 

PROBLEM y. 
^ The nrtmm i f erence gnen. to Jmd^Ske area, 
Rvwi.— <i) Multiply the tqaaie of ^e cteamferends by 
-CVddSytheprodQotistheaiva. 

QiMSliofi.— 1. Tbe circomlereBco being givfln, bow is the area Ibondl 
BZi4MP£E« 

What is the ai^a of a circle whose circumference k 
44rods^ 44x44K-0795Sa=1540W8a,Ans. 

^ PROBLEM VI. 

The area of a eireU giuHi to find the diameter. 
I^ox-B.-^^ Piride the area by -7854 mnd Mtract ihe 
sauare root of the quotient; the root is the diameter somdlt 
(See ax^pfication at square root, case %) ^^ 

PROBLEM VIL 

The area given to find the eircumferenee. 

RrLE.— (2) Divide the afea by *07958 and extract the 

^a^^^ ^/ ^ quotient, and the root ^wiU be the cfr- 
•cumroiBQce sought. 

a'.^^^!!^i''^iky^ how dcryoy find the 

dianieter«-2. Tb^arenkme^gmm, howdo jwrfi^d tht isiicai£fereiioe1 

CASE X. 

Tomeaeureasectorof aeirele. 
**Hirrrroif.--(t) The sector of a circle is a iMrt of m 
cllcibT>ounded by an arc and two radii drawn tothe ez- 
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tremitiefl, see tiie figoie A C B D. A C B the arc; A D, 
or D B the radii* 




RtfLi.^(2) Find At length of the arc A G B; to do 
which say as 180'', is to the number of degrees in the arc, 
so is the radius multiplied by 3*1416, to the length of the 
arc; having found the length of the arc, multiply the radi- 
us by half the arc, the product is. the area requured. 

Qi<c«ltoiM.— 1. Describe the aeetor of a ciroIeV-^. What is the rule 
ibr meaaariDg a sectorl 

XXA.MPLS. 

What is the superficial content of the sector A C B D. 
the radius A D, orD B being 10 feet, and the arc A C B 
containing 135^? 

As 180 : 135 : : 10X3*1416 : 33-562 length of the arc 

then 10Xa3-56aT4=ll7-81 Ans. 

RtTLE 3d» — Q) Find the superficial content of a circle 
havine the same radius; then say, as 360^ (the degrees in 
a circte) are to the area of the whole circle; so are the 
number of degrees in the arc of the sector, to the super- 
ficial content of the same. 

Q^mium,^l.y^mt w the 2d rule for finding the siiperfoi^ cohleat of a 
sector'* 

BXAMFI.B* 

What is the area of a sector of a circle whose arc con- 
tiitts 45 degrees, lind the za<fiuB of the tome is SO feiet? 

Ans. 157 sq. It 

Note. — ^This method u exactly right, for it b erident that if a circle of 
4»ibeliianieiercoiitMQ 12W iqaaie fee|» that aeeotor of 4(l*wiA iha 
■ame radiw will be 1 eigbth of tfaexirola 
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CASE XL 

To meoiwre the segment of a ektle, 

A segment of a circle is (i) a part of a circle bounded 
7 part of the circle * 
toe two extremities ( 

Seeihefigwre. 



bj part of the circle's peripherr, and a chord connecting 
* ' nities of the periphery « A B C is a segment. 




Note.— The qoantity of the angle A DC is 8i». 

RuLK.— (2) Measure the sector ABCD by case 10, and 
also measure the triangle ADC, and subtract the area of 
the triangle from the area of the sector; and the remainder 
will be tne area of the segment ABC. 

q^esHon9 — 1. What is a tegfuaa of a circlel— 2. What is the rub ibr 
findiBg the arsa of a ugwunlt 

SXAMLPK« 

What is the area of the segment ABC, whose arch con- 
tains 83^: audits chord A C 17*5 feet; and the perpendio- 
cdar of its triangle D E 10*4 feet: and semi-diameter A D,' 
orD C lS-7 feet? 

First find the area of a circle whose diameter is 87*4 ft. 

As lis : S65 : • 27*4 : 86t circumference. 
J7-4X86=i2856-4-rJ=5891 area of circle. 

To find the area of ^ sector , say 
area. 
As 860^ : 5891 : : 89^' : 1$4*1 the area of the sector 
ABCD. 

To find the area of the triangie, 

Tbe cWd A C=17*5, perpendicular D £ 10*4xn*6=« 
188-ri=91 feet area of the triangle ADC* f 
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Area of the sector A B C D=134 
Area of the triangle A D Cz= 91-0 

Area of the segment A B C= 43*1 ft. Amu 

CASE XII. 

To find the area of a polygon. 

Definition. — A polygon is (0. & figure haying equal 
sides and equal angles, see figures 1. S. 3. 

RuLE^(^ Multiply half the length of all the sides by 
the nearest distance from the centre to any of the sides; <nr 
multiply the area of one of the triangles by the number of 
triangles contained in the figure, the product is the answer. 

Qi<c«ltoiM.— L What is a polygont— 2. How do you find the area of a 
polygoni 

Figures. 
I ft 8 




Explanation. — ^In noeasaring f^re first, it is evident that multiplying 
the distance firom the centre to any side, l^ half tlie lenffth of all the sides 
is measuring 5 equal triangles ; the sides represent the bases, and distance 
firom the centre, to a side of the perpendicular, 

EXAMPLES. 

What is the area of figure first A C equal to 8 ft.; B D 
equal to 5-8 ft. ? 8X 5-8=46-4-ri=23-2 area of B A C. 

There being 5 triangles contained in this figure, the area of 
one, yiz. S3*S multipuedby 5 will give the area of the pol- 
ygon. 23-2X 5=1 160 Ans. 

3. What is the area of figure second, the distance from 
the centre to a side is 6 feet; the sides are 6, and their 
length 7 feet!" Ana. 136 feet. 

3. What is the area of figure third, the distance from the 
centre to a side 6*3 feet; number of sides 7; their length 
5-9 feet? Ans. 138*08 feet. 
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CASE. XIII. 

To deicribe and find the area of an eUtpm^ or offoL 
Firstf to describe an oval or ellipsis. 

Rule.-— (') Draw aline and set one foot of the dmden 
on said line as a centre, und describe a circle, and moye 
the dividers to some other point on the given line (less than 
the semi-dis^meter) and describe another circle of the same 
radius, and in the two points where the circle's periphenes 
intersect, set Uie dividers and complete the sides of the 
oval, and through these two points, draw ^e conjugate di- 
ameter, crossing the transverse diameter in the centre of 
the oval. 

Note. — ^Tbe longest diameter of an oval is called (3) the tnimnirts, aad 
ibb shortest, (4) the conjugate diameter^ 

Figurei. 

find. 




To find the area of an ellipsis, 
RuLx. — (2) Multiply the transverse by the conjugate di- 
ameter, and this again by *7854, and the last product is the 
area; or multiply uetwo diameters together and |^ of the 
product is the answer. 

Qm9tiom.—l .What is the rule for protirscting or describing an ellipsis 
or oval'^— 2. What rule have we for finding the area of an ojiipsisl-rS. 
What is the longest diameter of an oval caUedl— 4. What theshortesti 

SXAMPLHS. 

1. What is the area of figure first, the longest diameter 
Is 17:5 and shortest 13? 

17-5xldx*7854=:17S-67850 area Ans. 
3. What is the area of figure second, the longest diam- 
eter being 31, and the shortest 17? 

By rule first, 31Xl7x-7854=£3dO*387d aiea. 
By rule second^ 21X 17=857-^4i=280^^ Ans. 
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CASE XIV. 

To find the aren cf a ghhe or tphere. 
Definition. — (i) A globe or sphere is bounded by a cir- 
cumference every way equally distant from a point withiii . 
called the centre, thus a cannon ball may be called a globe 
or sphere. 

£Utia. — (2) Multiply the diameter and oircumfefexK^e lo- 
gether^ the product is the area. 

QuetHotu,—!. Describe a fflobe or ■piieret--2. What is di« rule for 
finding the area of a globle or flplierel 

EXAMPLES. 

1. What is the superficial area of a globe whose circum* 
ference is 44, diameter 14? 44X 14=616 area Am, 

3. What is the area of the globe we inhabit, allowing it 
to contain 860 degiees and 69^ miles to a degree on the 
equator? 

d60^X69i=25020 circum. and 7964 diam. nearly. 

S6030X7964=1 99369280 area in square miles. 



SOXilD MEASURE. 

DiriHiTiON. — ^The mensuration of solids Includes (i) 
the measuring of all bodies which haye length, breadth and 
thickness; such as timber, stone and wood, &c 

(^) In solid measure 1738 inches make a foot, tiiat is 13 
inches in length, 13 in bretd^h, and 13 in thickness; thus a 
solid foot would make 1738 little blocks, one inch square, 

GENEUkL RULE. 

(s|) Multiply the length, breadth and thickness together, 
the last product is the solidity required. 

^ueationM^-^l. What does the menmraUen of soKds inckidef— 2. Dee* 
cribe a foot in aolid measure. — 3. What ii the general rule for fincDng the 
lolidityl 

CASE I. 
To find the solidity of a prism. 
Definition. — P) A prism represents a three cornered 
file, that is all its length of the same bigness; therefore tho 
ends are triangles* 
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RiTLB,-(2)Findthe area of one end;* multiply this area 
by the length of the prism, the last product wQl be the so* 
lidity. 

QHMltoiM.— 1. Defcribe a prifm.— 2. What k the rule for finding Om 
■olidi^of apriml 

XXAMPI.ES. 

1. What Is the solidity of a prism, the sides of the tri- 
aneles of which . measure IS incnes and the perpendicolan 
of its triangle 13 inches; and its length 12 feet? 
in in. 

13xl2-r4=78X12 feet =936^1 44=6^ Ans. 
3. What is the solidity of a prism the base of which u 
8 feet 3 inches; and the perpendicular of which is 1 foot 
10 inches; and length 30 feet 6 inches? 

Ans.- 43 feet S^ 4" 6'". 

CASE 11. 

To find the solidity of any figure that is of equal vfidth and 
equal thickness. 
Rule. — (i) Multiply the length, breadth and thickness 
together, the last product^ is the solidity 

t QueitUm, — ^I. How do voii find tbe solidity of any figure that ia of equal 
width and equal thicknessl 

EXAMPLES. 

1. How many solid feet are in a hall, that is 86 feet G' 
long, 14 feet 6' wide, and 8 feet 6' high? 

86 feet 6'Xl4 feet 6'x8 feet 6'=4498 feet 7' 6", or 
4498 I feet Ans. 

3. How many solid feet will be occupied by 31 chests of 
tea, which are 8 feet 8 inches every way?. Ans. 730||ft * 

CASE III. 

TSfind the solidity of any figure that has equal thickness, 
iut unequal Vfidth, 
Rule. — (^^ Find the mean width by adding together the 
width of both ends, and taking half the sum for the mean 

* If the area of the end is found in inches, and multiplied into the length 
in inches, the solidity is in solid inches, and must be divided by 1728 to 
bring it to solid feet ; if the area of one end in indies is multiplied into the 
lengUi in feet, dividing by 144 will give tbe solidity in aolid feeC 
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width : the width taken ia the nriddle is also the mean width: 
multiply the mean width, depth and length togeUier^ ana 
the product is the solidity. 

QntmHim. — 1. Howdo voa find the solidUy of a figure that has eqnl 
AicluieM, but uoequal wkhhl ^ 

BXAMPJLXS. 

1. How many solid feet are in a stone that is 31 feet long, 
8 feet wide at one end, and 3 feet at the other, and 1 foot 
e inches thick. a+8=6~i=2-5xai XI •5=78-75 Ans. 

3. How many solid feet in a stone wall that is 51 feet 
long, and 7 feet high, and mean thickness 2 ft. 6' ? 

Ans. 892i feet. 

CASE IV. 
To find thesoHdity of aeyUnder. 

Dbfinition. — A cylinder is (0 a long round body, all 
its length of equal bigness. 

Rule. — (2) Find ime area of one end, and multiply it by 
tt» length, the last product is 'the solidity. To find the 
area of one endy apply the rule for measuring a circle. 
{See Circles.) 

QHi9tion»4 — 1. What if a cylioderl— 2. How do yoa find the solidity of 
cyliuderl 

IXAMPLES. 

1. What is the solidity of a cylinder that has a diameter 
S2 inches, and is 20 feet long? 

diam. cireum, 

22X69.14=1521-0S-H==880-27 area. 880-27X20 £1.^=7605-4 

-J-I44=r52.81 ft. Ans, 

2. What is the solidity of a cylinder that has a diameter 
U feet, and is 21 feet long? * Ans. 1488*69. 

8. What is the solidity of a cylinder, whose diameter is 
7 inches, and circumference 22, and k SO feet long? 

Ans. 5 f^ ft. 

CASE V. 

To find the solidity of a cone orpyrauMd. 

Definition. — A cone is (i) a figure standing upon a 

base, and of a true slant or taper from the largest end, lo a 

point or yortex. (^)The base is either circular, square, tri« 

angular, or in the form of a parallelogram \ the base of the 
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lint fipxrt is t cncle ; the second is a triangle ; 6ie third h 
ft square ; tlie fourth is a parallelogram. 

A frustum of a cone is (s) a piece cut off parallel to 
the base : that part between A B and C D in tiie fc^kywing 
figures is called a fry turn ; the length of the frustum i$ 
represented by the perpendkolar Mhe, proceeding from the 
centre of the basei to the line A B. 

Figurefc 




Rule. — ^^) Find the superficial area of the base, and 
multiply it mto one third of the perpendicular heic;ht of 
the cone, and the product win be the solidity. 

Quetltoiu. — 1. What it a cone or pyramids — 2. Describe the base ofa 
Pyramidt-^. What is the fnisUim of a oonel— 4. How do yoa find the 
•imdity of a eonel 

EXAMPLES. 

I. Wliat is the solidity of figure first; perpendicular 31 
feet) and the diameter of the circle at the base 9i ft. ? 

9*5 diameter, 29-85 circumference. 
Half diam. and half circu. 4'75X14-925=70-89t area of base. 
Area 70-89Xai=1488-69-r-|=496-23t feet, solidity. 
3. What is the solidity of figure ^; perpendicular 21 
feet, sides of its triangle 10, and perpendicular of its trian- 
gle 8i? 

I0X8i=85-5-i=42-5X21-«-JX297-5 solidity, Ans. 
S. What is the solidity of figure third; perpendiculai 
height 91, and tiie sides of its base 9 feet? 

9X9==81X2lH-4=^67 ft. An». 
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4, What 18 the solidity of figure fourth; perpendicuUr 
height equal to 21, and sides 15 by 9^? 

Am. 997'5 ft. 

CASE VI. 

Tofinfi the iolidUy of thefnutvm of a eone, 4*0* 

Rule 1. — (>)Fhid the superficial area of both ends, add 
the two areas together, and reserre the sum; multiply the 
two areas together, extract the square root of the product, 
and add the root to the reserved sum, and multiply the sum 
by one third, the perpendicular he^ht, the product is the so- 
lidity required. 

Rule 3. — ^If the cone is exactly square at both ends, (2) 
multiply a side of the greatest, by a side of the least square; 
also find the difference between the two sides; square the 
difference; add one third of the square to the product oi 
the two sides; multiply the last sum by the lengui, the pro- 
duct is the solidity. 

QueUiont, — i. What is the rale for finding the aolidity of the frmtam 
of a coiieV-2. If the iXNie be exactly equare at both ends, how is the so* 
lidHy fouadl 

EXAMPLES. 

1. What is the solidity of the frustum A B C D; hgure 
first, case 5th; largest dutmeter Hi smallest 3; and length 
14? 

Largest diam. 9'5X9'5X'7854=70'88t area largest end. 
SmtOlest diam. 8-0X3-0X -7854=7 -Oet yea least end. 
A¥ate70-88X7-06=^s?500-41S8=22-36 root added. 

len. 

Ans. 100-30X14^z=468-06t 

2. What is the solidity of the frustum A B C D, figure 
second, case fith ; the sides of its largest triangle 10, and 
its perpendic 8^ ; sides of the smallest triangle 3*5 and the 
perpendicular of its triangle 3 ; and length 14? 

] X 41=42*5 area largest end. 
8*5X1*5=5*25 area smallest end. 

Areas 42*5X5'25sV2231250=14*93 root added* 



sum 62*68 
sum 62*asx4i=i292*5 solidity. Ant. 
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S. What is the solidity of the fnistnm A B G D, figaze 
fSturd, case 5th; sides of its largest square 9, and the small- 
est 3« and length 14? 

Same que$Hon by rule $eeond. 
Sides of the two squares 9x8=27 product 
9—8=6 dif. X 6=86-r J = 12 add. 

Solidity. 

89Xl4s:646 Ans. 
4. What is the solidity of the frustum A B C D, figure 
fourth, case fifth; sides ot the largest end 15 by 9^; sides of 
the smallest end 5 by 8*2; and 14 long? 

Sides of the largest end 15X9-5=142*5 a|ea. 

Sides of the smallest end 5X8*2= 16*0 area. 

Areas 142*5Xie=v'22800=47-7 add. 



sum 206*2 
206-2Xl4=r2886*6Ti=962*2t Ans. 
6. What is the solidity of the frustum of a cone that 

15 10 feet square at one end, and 4 at the other, and is 83 
feet long? Ans. 1664 ft 

6. What is the solidity of the frustum of a cone that is 

16 in. square at one end, and 12 at the other, and is 16 feet 
long? . Ans. 2 Iff 

7. What is the solidity of the frustum of a cone that is 
24 in. square at one end and 21 at Uie other, and is 10 feet 
long? Ans. 85^ 

CASE VII. 

To find the $olidity ef the segment ef a cone, a$ thejparti 
above A B m the figures, ease bth. ^ 

Rule. — ^This part forms a cone of itself, and must be 
measured (1) by case fifth. 

Que»tion — 1. How is the solidity of the Mgment of a cone fbundf 
— Reiieac the rule in Case 6th. 

CASE VIII. 

To find the solidity of a wedge, wJien the edge and large 
end are of equal width. 

Rule. — (^ Multiply the len^h and width together, and 
that product by halt the thickness, the last product is the 
solidity. 

QueUioH, — 1. How do yoa find the lolidi^ of a wedge, when tht 
edge and laige end are of equal widthi 
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EXAMPLES. 

1. What is the solidity of a wedge that is 12 ft. long, 
12 wide, and 6 thick, at the large end? 

l2X12=il44X6-T-i=432 solidity, Ans. 

a. What is the solidity of a wedge that is 10 ft. long, 6 
inches wide, and 6 thick? Ans. U ft. 

CASE IX. 

To find ike $olidity of a wedge when the edge is narrower 
than the large end. 

Rule. — ( » ) To the width of the edge add twice the width 
of the large end, and reserve the sum: multiply the length • 
of the wedge by the thickness of the large end; multiply 
this last product and the reserved sum togeUier, and divide 
by 6; the quotient is the solidity. 

QM««<ton. — ^How do you find the solidity of a wedge, when the edge if 
muTower than the large eudl 

EXAMPLES. 

1. What is the solidity of a wedge that ial2 ft. long, - 
and 18 in. wide at the largest end, and 12 in. wide at the < 
edge; and 6 in. thick at the large end? ^^ 

Width of the edge 12 

Width of the large end 18X2=86 

48 reserved sum. 
Length of wedge 144 inches. 

Thickness of large end 6 inches. 

864 product 
Pro. 864X48=41472-J-6=6912 in. or 4 ft. Ans. 

2. What is the solidity of a wedge that is 20 ft. long, 
15 wid^ at the large end, and 10 at the edge; and 12 thick? 

Ans. 1600. 

Note. — ^This rule will giveHhe solidity of a cone when it it square, or 
in form of a parallelogram. 

EXAMPLE. 

What is the solidity of the cone, figure third, case fifth; 
width of the large end 9, thickness 9, and length 21 ? 
17 
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Width of die edge 

Width of the large end 9X2=18 

18 resenred sum. 
«lX9=189Xl8=S402-r6=567 Ans. 

(See ^ns. to Quest. 3 Caseffth.) 

CASE X. 

To find the solidity of a globe y or^ sphere. 

Definition. — A globe or sphere is Q) a round bodf 

bounded by a surface every point of which ia equiajly di^ 

tant from a point within called the centre; a line passing 

ftom one side to the other through the centre is caned the 

' diameter, or axis. 

Rule. — (^) Cube the diameter, or axis, and mult^>ly its 
cube by *5236 the last product is the solidity. 

Qu€«<um«.— 1. What is a globe or spberel 2. What ii the rule §x 
findiiig the solidity of a Qloht or Sphere. 

EXAMPLES. 

1. What is the solidity of a globe, or sphere whose 
diameter is 113? 

113X118X113X •5236=7355500-8692 solidity. 

2. What is the solidity of the globe which we inhabit, 
in solid miles^ allowing its circumference to be 25009 miles? 

As 22 is to 7 so is 25000 to 7954 diam. nearly. (Fractions 
omitted.) 263485304337 sol. mUes. Ans. 

3. What is the solidity of a cannon ball that ia 9 inches 
on its diameter? Ans. 381*7044 sol. in. 

4. What is the solidity of a sphere whose diameter is 
2 ft. 8 in.? Ans. 9-92t ft. solidity. 

CASE XI. 

To find the solidity of a segment, or part of a globe, or 

sphere; or part of a globe cut off parallel 

to the diameter, as part D C F, 

See the figure. 
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AuLS.— <[^) Square the radiot of its base, Tas D o, oi 
F o) multmly its square by S, and reserve tW product; 
iquare the oepth o C, add the square and reserved pnxkK^t 
together; and multiply the sum by the depth o 0; and the 
last product by '5336; the product is the solidity. 

^eiiion, — 1. What rule can be given for finditig the solidity of a Kg- 
meot or pait of a globe or sphere. 

KXJLMPI.ES. ^ 

1. What is the solidity of the segment D C F» radius 
D o, or F o, 7; and depth o C, 6? 
Radius 7X7X3= 147 reserved product 
Depth 6X5= 25 add. "^ 

17?xdepth5=860X-5286=450a96. Ans. 
S. Required the solidity of a segment of a globe, whose 
semi-diameter is 9 in. depth 9 in. 

Ans. 16S6-8176 in. 

CASE XII. 

To find tJie solidity of the middle zone of a^ sphere ^ or 

globe; or the part of a sphere after two segments^ 

have been cut off, parallel to the diameter or 

axis, as C D Ef in figure, case eleventh. 

Rule. — ( < ) Square the semi-diameter of both ends and 

add the squares together, and reserve the sum: square the 

height, or distance of the two ends, as o M, and add i of 

its iquare to the reserved sum; multiply the sum by the 

height, or distance o M, and this product again by 1*5708; 

^ke latot prod«M^ is the solidity. 
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Queflioit.— 1. How do you find the solidity of the Hiiddle looe of • 
qphoe or globel 

EXAMPLES. 

1. What is the solidity of the middle zone C D E F, 
(case eleventh;) diameter C £, orD F, 14, and height 
oM, S? 

Note. — In this example the diameters are alike, wbicd is not always 
the case. 

Diam. 14 8emi.=7x7=49 

Diam. 14 semi.=7x7=49 ♦ 

Hei^t oM8XS=9-5-J= 3 add. 

•• ht. 

101X«=S08Xl'5708=475-»584. Ans. 

9. What is the solidity of the middle zone of a sphexe 
whose greatest diameter is 13, and least 8, and height or 
length 10? Ans. 1340*41t 

CASE XIU. 

To find the solidity of a spheroid, or ellipsoid; and also to 
find the solidity of the middle frustum of a spheroid, 
DBriiriTioK. — A spheroid is ( > ) a solid generated by the 
revolution of an ellipse, or oval, about the transverse ol 
conjugate dianfeter. [See tiie figure ABC D.] 




, To find the solidity of the spheroid A B € D. 
Rule. — (s) Multiply the revolving diameter B D, into 
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itidfy aad the product by the fixed diameter A C, and the 
pro^ct agam by *53d6) the last product is the solidity. 

Qituliinu, — 1. Wbat is a spAieroidT — 2. How do you find the aolidily oC 
aipheroidl 

' * EXAMPLES. 

1. What ]8»the solidity of a spheroid whose revolving 
diameter B D is 20, and nxed diameter A C is 80? 
Revolv. diameter SOX 20=400X30x •5236=6288-2 Ans. 

2. What is the solidity of a spheroid whose revcdving 
diameter is 80, and fixed diameter 50? Ans. 28562. . 

To find the solidity of the middle fiMstum of a ipheroid^ 
Rule. — (}) To the square of the end diameter, add 
twice the square of the middle diameter, multiply this sum 
by itke length, and the product again by '261 8> the last 
product is the solidity. 

QiiMlion. — 1. How do yoa find the solidity of the middle fiiAm of a 
^ibZroidl 

EXAMPLES. 

1. What is the solidity of the frustum £ F 6 H, length 
40, end diameters £ G, or F H 24, and middle ^Qameter 
B D 82? 

End dia. 24X24 =676 
Mid. dia. 82X82X2=2043 add. 

2624X40X •2618=27478-5280 Ans. 

2. What is the solidity of the middle frustum of a 
wheroidj whose lengtii is 8O3 middle diameter 25; and end 
cQameter 20 inches? Ans. 12959-1. 

CASE. XIV. 
To find the$olidity of an eUipHe ipindle. 
Definition. — (1) An elliptic spindle b formed by any 
of the three conic sections reyolying about a double ordk* 
nate; the following figure represents an elliptic spindle. 
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RvLB.— (2) Find a diaaieter htlf ^wmf between tlie 
middle and end, as at O P, multiply it by % stjoare the pw^ 
duct and add the sc^uare to the iquare ot a diameter taken 
ill the middle, multiply the sum by the length, and the pro- 
duct again by *1309, the last pro.^ct b ue §pUdity, vexy 
nearly. ~ 

q mM 9tt$.-^l. t^eMa-ibe mi «Hiptic spuidk -2. Hair do you fini dM 

solidity of an eHipCic spindlel 

EXAMPLES. 
1. What is the solidity of the elliptic •{'nidle V B € D^ 
lemgth 15; diameter C D 5; and diameter w^nhalf waj 
between the mid<fie and end equal to 4? 
Diam. P. 4X2=8X8=64 sq. of twice O P. 
Diam. C D 6x6=25 sq. of C D add. 

89 sum. 
• Sum 89X15X1S09=1T4-7615 Ab#. 
i. What is the solidity of an elliptic spindle that is 30 
long; greatest diameter 15; and the diameter half way be- 
tween the middle and end, eoual to 10? 

Ans. 1636-26. 

CASE XV. 
To find th& iolidity of the middle frustum of an eUipUe 
spindle. 
Rule. — (i) To the square of twice a diameter taken half 
wav between the middle and end, add the squares of the 
midftie end diameters; multiply the sum by the lengUi, and 
again by *1S09, the last proauct is the soudity lequked. 

fToTE.— -E F 6 U in the preceding figure represents the middle froslBm 
of an elliptic q>indle. 

Qtiestum — 1. Give dw tale ftr finding the soUditj of the middle finotnm 
of an elliptic spindlel 

KXAHPLES* 

1. What is the solidity of the middle frastum E G F H, 
length 10; diameter at the end 4; diameter C D 6, and 
diameter taken at O P equal to 5? 

Diam. O P 5X2=10xlO=l<H) sq. of twjce O P. 

Diam. CD 6x6= 36 sq. of CD. 

Diam. £Fol'6H4x 4= 16 sq. of£ForGH. 

15S sum. 
Sum 152X10x-1809=198-968 Am. >' 
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CASE XVI. 

The eommon^ hut erroneous method of finding the'%oUdity 
of square timber contained in a round stick.* 
Rule. — In order to ascertain the quantity of hewn tim 
ber contained in a round stick, ^ it has been the common 
practice to O) girt the stick in the middle with a line, (after 
taking off tne bark) and then to double the line into four 
equal parts, and one of these parts is considered equal to a 
side of square timber, that can be hewn from tne stick; 
which ^de is multiplied into itself in inches, and the pro- 
duct by the length in feet; the last product divided by 144 
18 considered the solidity in solid feet. 

^ Que»iion. — 1 . What is the common method of finding the solidity of square 
tinoAier oontaHwd ia a roond stickl 

EXAMPLES*. 

1. What solidity of square timber, can be hewn from a 
round stick that is 21 ft. long, and its circumference, or girt 
line 48 inches? 

Girt 48-ri=12X12=:144X21=:3024-7-144=21 ft. Ans. 

2. What is the solidity of square timber in a round stick ^ 
that is 30 ft. long, and its circumference or girt measures 
24 inches? Ans 7i ft. ^ 

8. What is the solidity of a stick of timber that girts 56 
inches, and its length being 11 ft. 9 inches? 

Ans. 15 ft. 11' 11 % or 15ffJ ft. 

4. What is the solidity of square timber in a «tick of 
round timber, that girts 50 in. and is 31 ft. 7 in. long? 

• Ans. 34 ft. 3' 2'' 10"' 9''" or 34i|f | ft 

CASE XVII. 

Ji ^nd tmdmore accurate method of finding the soliditu of 

square timber that is contained in a stick of round timber; 

or to find how much the stick will measwe after it is 

hewn square. 

Rule. — (i) Girtthe stick (after taking off the bark,) anJ 
annex a cyphei^to the girt in inches and divide the whole 
by 4*4 the quotient is a side of the greatest square in inches 
that can be hewn from such a stick; multiply this side into 

*^Thi« method gives too much for the solidity, if it is meant to measure 
the solidity of square timber only ; and not enough if it is meant to include 
the finir slabs, or segments. 
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Itself, and this product again by the length in feet, and the 
last product divided by 144 will be the solidity of the stick 
in feet after it is hewn. 

Question. — 1. What is tlie 2nd and more accurate method of finding tbe 
solidity of square timber contained in a stick of round timber's 

Illustration of the vreeedir^ rule. 
Make a circle whose diameter is 20, and of course its circumferenoe 
wooki be 62*8t (which may represent the g^rt line of a stick of timber;) 
annex a cvplier to tbe circumference and divide by 4*4, the quotient will be 
14*3 nearly, now make the largest square in this circle that can be made in 
it, and you will find diat the sides of the square will be 14*8 very nearly; 
but if tlie same circumference were divided by |, (which would represent the 
length of the girt line in case sixteenth, aAer it was doubled into Soar 
equal parts) you wouki find that the quotient would be 15*7 for a side of tbe 
square timber. 

The folUnoing figure will further ilkuirate the preceding rvk* 




. Diameter A B* or C D SO, and the sides of the square 
A D, or D B, or B C, or C A 14*8, and are sides oT the 
greatest square that can be made in the circle 

EXi^MPLES. » 

1. What solidity of square timber can be hewn from a 
itickthat is 20 feet long, and girts 6S*8 inches.' 

Gut 62*80-^4-4:= 14*3 nearly X l4-8=204-49X by length 
80=4089-80-rl44=28-4t solidity, Ans* 
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The same question solved by ease sixteenth. 
Girt62-8-*.|=l5-7X15-7=246-49X length 20=4929-80-^ 
144=34-2t solidity Ans. 

NoTE^By comparing the two preceding answers, it is evident that the 
lost method of operation gives too mudi for the solidity of sqaare timber 
in sucli a stick. J '^ ^ "«"cr 

Solidity found by using i the circumference 84-2t 
True solidity found by case 17th 28-4t 

difference 6'8 

2. What is the solidity of square timber in a stick of 
round timber, that is 21 feet long, and 48 inches in circum- 
ference? 

Girt 48-0-f-4-4=10-9t a side of square timber in the stick. 
10-9X10-9X21=2495-01-hl44=17-82t solidity, Ans. 
The same question solved by using i of the circumference^, 
Girt 48-*-|=l 2X1 2X21=8024-rl 44=21 feet, Ans. 

Difference 8-68 ft. too much. 

3. What is the solidity of square timber in a stick of 
round timber, that is 11 ft. 9' long, and girts 56 inches? 

Girt 56-0-?-4'4=l ft. 0^ 8"t a side X 1 ft. 0' 8"=1 ft. IM" 
5'" 4"" mul. by the length 11 ft. 9'=13 ft. 1' 1" 2''/ 8'^// Aiw. ' 

4. What solidity of square timber is in a round stick, 
that is 81 ft. 7 inches long, and giits 50 inches? 

50-0-r-4-4=lltin.=,a side. Ans. 26 ft. 6' 6" 7"' 

Note.— Having shown by the two first questions in this etue, that using 
i of the circumference for a side of square timber, gives too mnch for the 
solidity, or more than the stick will measure after it is hewn sqi»re; it now 
renaaias to show that | of the circumference multiplied by itself, and then 
by the length, doM not produce the solidity of the stick, if tue four segments 
or slabs are to be included. 

EXAMPLES. 

1, What is the solidity of a stick of timber whose length 
is ItO ft. circimiference 62*8 in. and diameter, 20 in. measus- 
ed by using I of the circumference? Ans. 84* 2t ft. 

l%e same stick measured as a cylinder, 

Ans, 43-5t ft- 
flixact solidity of the stick 48*5t ft. 
Erroneous solidity 84-2t ft 

diff. 9-3 ft. 
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NoTC. — ^It is ob¥ioi» from the preceding exmoples doit tfaeaquareof | 
the circumference, muliipied by the length, gives too much for tUe solidi^ 
of square timber in d^ stick, (or more than it would measure if it were 
hewn square:) and not enough if the four slabs, or segments are to be in- 
cluded; It Qiqfht to be a matter of consideration by those concerned in buying 
«nd seUing timber, bcMr it should be measured; and if it is agreed fay the 
parties to measare on^ the square timbei', (or what the stick would measure 
if it were hewn) then apply the rule in case 17th; but if it is agreed to 
measure the whole soUdi^ of the stick (inckidiiig tUb segments, or fiiar 
•labs,) then apply the rule m the following c~" 



CASE XVIII. 

To find theiolidityofaroundjtick of timber, mduding 
the four slabs, or segments. 

Rule. — (}) Girt the stick in the middle (after taking off 
the bark,) annex two cyphers to the girt, or circumference, 
and divide by 3*14 the quotient is the diameter nearly r 
multiply the girt, or circumference and diameter together; 
tnd one fourth part of the product multiplied into tiie length 
Will be the solidity required. 

Qmesiwn. — 1. How do you find the solidity of a rouid stick of timber, 
(scluding the foiu* slabs or segmentsl • 

EXAMPLES. 

I 1. What is the solidity of a stick of timber, that girts 
04*2 in. and length 30 feet? 

94-2(H-8-14=S0 diam. 94-2x30-rl=706-5>C20-rl44=98 
tVV ft Ant. 

2. What is the solidity of a stick of timber, that is 28 ft 
long^ and the giit Une measuring 31*4 in.? Ans. llltl* 

NoTl.'^-ln all the preceding e^camples in timber Boewure, the 
has been considered of equal bigness from end to end; it : 
tusat of tapering timber, both round and hewn. 

CASE XIX. 

Vo find the solidity of hewn timber in a rownd stick, when 
the stick is tapering from end to end, 
RrLR.-^-C) Girt the stick at both ends, annex a cypher 
to the girts, or circumferences, and divide each girt by 4*4 
the quotients will be the sides of square timber, muUi^y 
Ihe two sides together; find the difference between the two 
Mdes; square the difference, and add one tjiirdof its square 
to the product of the two sides, and midtiply this stun by 
the length, the last product is the solidity required. 
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fl. — 1. How do you find the solidity of hewn timber iu a roand 
i liie stick b tapering from end to end? 

EXAMPLES. 

1. How much hewn timber is in a stick of round timbef, 
that is 24 ft. long, and its circumference at one end is 44 in* 
and at the other 23 in. ? 

Cir. 44*0-f-4'4=10 a side of the largest square. 

Cir. 32*0^4*4=5 a side of the least square. 

Sides of the two squares 10X5=50 product 

Sides Ia--5X5=3544 » d^added. 

581 sum. 

Sran 58|X94ft.=1400-«-14^9i J} ft. Ans. 

8. How much hewn timber is in a stick that is 21 ft. long, 
and its circumference at one end is 88 in. and at the other 
44 in.? Ans.34THft. 

NoTS.— -If it is required to find bow much bewn timber is contaiifed in 
a round stick, allowing the square timber to be all its leiigth of eqial big- 
iMMy the round stick must be girted only at tlie smaUestend. 

CASE XX. 

T^ find the BnUdity of a rotrnd stick o/ timher wkieh is of 

a true taper from end to end^ iiuiuding the four segments, 

or slabs. 

Rule. — ^Apply Q) the rule for finding the solidity- of tiM 
frustum of a round cone. 

(See Fnutum of Cones, Case Sixth, SoUds.) 

Question. — 1. What rule do you apply for finding the solidity of a round 
•tick of timber, which is of a true taper from end to end, slabs iockidedl 

EXAMPLE. 

What is the solidity of a stick of timber whose largest 
circumference is 63, and smallest 43 in.; and is 21 feet long? 
Cir. 63-00-r3-14=20*0t diam. 
Cir. 43'00-r3-14=13*7t diam. aeaily. 
Cir. and diam. 63X20=1260^=315 area, large end 
Cir. and diam. 43X 13 -7=589 •l-*-*=147t area small en 
Aieas S15X147=v'46305 == 21 5t root add. 

677 sum. 

SwKk 677X«l-H=4739-i-144=327'^T it Ans. 

Note.— This metbod of operatioa would be too ioogtby for fiomaoB m^ 
and if thafoUowing rule be adopted, the solidity may be femd vary 'smt 
Iks tmth (akboqgh a little too imall) with nmch more ooofenieooe. 
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Rule 2. — (») Girt the stick near the middle (but. ntbQr 
nearest the butt end,) the girt is the circumference; annex 
two cyphers to the circumference; and divide by 3*14 the 
quotient is the diameter nearly; multiply the circumference 
and diameter together, and i of the product multiplied into 
the length will give the solidity very near. 

Qunikm. — 1. What is the 2iid rule for finding the mtidity of a roaod 
■tick of limber wirfcb b of a true taper fi^m end to endl 

BXAMPL&fr. 

1. What is the solidity of a round stick of timber (in- 
cluding the four segments) which is 12 ft. long; and its 
middle girt, or circumference is 62*8 inches? 

Cir. 62*80-4-8* 14=20 diam.; and 20X 62-8=1 ftSa-O-f-^siSl 4 
Xl2=3768-rl44=:26y ft. Ans. • 

2. What is the solidity of a round stick of timber that 
is 10 ft. long; and its mean girt 31*4 indies, including the 
four segments or slabs. Ans. 5x^\ ^t, 

8. What is the solidity of a round stick of timber, whose 
mean gut is 94*2 in,; and 30 feet long? Ans. 147 ^\ ft. 

CASE XXL 

ToJmtTthe •MdUy of m hewn $tiek of Umber that hm$ M 
iU $ides paraUeL 
Rule. — (}) Multiply one side by the other, and the pfo- 
dact muk^bed by the length, will be the solidity. 

QiMtftoii. — 1. How do yoa find the solidly of a hewn stick of tioaber 
having all it* sides parallett 

EXAMPLES. 

1. What is the solidity of a stick of hewn timber that is 
80 ft. 6 in. long; and one side is 1 ft 8 in.; the other side 
6 in.? ^ 

80 ft. 6'Xl ft. 3'XO ft. 6'=19 ft. O' 9>' or 19 ^ ft. Ans. 

Note. — Stone is meaaured in the same manner as sqnare or hewn timber 

8. What is the soliditj of a stone that is 12 ft. 6 in. loi^, 
4 ft. 10 in. wide, and ft. 9 in. thick? 

Ans. 45 ft 8' 9''. 

Note.— When two sides of the stick are parallel, multiply the mean 
tridth and the other side together, and the product by the length. 

8. What is the solidity of a stick of timber that is t$ in. 
wide at one end, and 8 at the other; and is 8 in. thidi, and 
8 ft. 4 in. long? Ans. 1 ft. 10' 2' S''', 
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CASE. XXII. 

Tojlnd the solidity of a tapering hewn stick of timber , 
' which has tw two sides parallel. 

Rule. — Apply (i) the rule for finding the solidity of the 
frustum of a cone or pyramid, (see case sixth;) if tne stick 
i^ square at each end, (^) measure it as in case 6th, rule 2. 

^eMons. — 1. WImt rule do yoarSpply ibr finding the solidity of a tap- 
ering hewn stick of timber, which has no two sides paraUel'^--2. If tna 
stick be 8f|iiare at each end, how do you measure iti 

EXAMPLES. 

1. What is the solidity of a stick of hewn timber that ii 
10 in. square at one end, and 4 in. at the other, and is 32 
feet long? 

' Sides of sq. 10X4=40 pro. 

Sides 10— 4=:6X6=36-t4=12 add. 

Sum 53 
Sum 52x32=1664-4-144=1 If ft. Ans. 

2. What is the solidity of a stick of timber that is 15 in, 
by 12 at one end; and 9 by 6 in. at the other end, and 21 ft. 
long? 

Sides 15X12=180 area of largest end. 
Sides 9x 6= 54 area of smallest end. 

234 sum* of the two areas. 
180X54=^5^ a720=98t root add. 

Sum 332X7=2324-4-144=16^ ft. Ans. 
NoTK. — The preceding method of measuring hewn tapenog timber 
gives the exact solidity; iHit the method of taking the dimensions in the 
middle of the stick does not eive the exact solidity, except in such sticks ae 
have two or more sides paralfel. ^ 

1. Required the solidity of a stick of timber that is 10 
by 10 in. at one end, and 4 by 4 in. at the other end; and 
b 32 feet long; measured by taking the mean between the 
two ends? 

Sides 10+4^14-449=7 mean side. 
Mean side 7X7X32=1568-rl44=10J Ans. 
Solidity too small by f of a foot, (see quest, 1, case 22.) 

2. What is the solidity of a stick of timber, which on ' 
one ^ide is 15 in. at one end, and 12 the other; and on 
the other side it is 9 in. at one end, and 6 the other; and ia 
21 feet in length? 

^18 
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'Ends 15+13=S7-HHl3i mean side. 
Ends 9+ 6=15-Hl= 7i • 

Sides VXVXV-^4*=14J4i ft, Ans. 
and is 1 141 ft. smaller than the true answer. (See 
questioA 2, case' 22.) 

NoTS.— Tbis kMt nediod of meanring hewa taperi«e^ daber* kekii^ 
more coDveoieDt than the meihod of meawiring itai a finiitiim of aoone» u 
itfeMrally pit in practice. 

CASE XXIIL 

To Jimd Hu 9oKd^y ((f Umber dy Qunter^i 9iidwig rjOe ^l- 
hwimg i of the cireumference to be a side ^ 
square timber in the round stick. 
Rule l.--'(i) Lo<^ first for tiie length of the stick in feet 
upon the bvMs slider, slip the slider io bring the fieures ex- 
pressing the lenetfa, to 12 on the girt line below, then look 
on the girt line K>r the quarter girt of the stick, and against 
the quarter girt (on the slider) stands the figuves expressing 
the solidity of the stick. 

To find the solidity of a ttiek of thnber^ attowing^ 4^4 of 
the eireuf^ferenee to be a siae of sqi^are timber* 
: Rule 2. — (2) Girt the stick where it would tip easy if it 
were lying upon another log, annex a cypher to the girt in 
inches, and divide by 4*4, the quotient is a side of square 
timber: then proceed as above. 

To find the solidity of hevm timber by {hmtetHrtHe. 
Rule S.-^(3) Add the four sides together, take ^ of the sum 
for the mean side, proceed as above, and the answer will 
be Tery near the toue solkbty. 

Qtt4$tions, — 1 . What rule have you for finding the solidity of timber by 
6tinter*s role, aflowiiig | of the circumference to be a side of square timber 
in the round stick'^— 2. What is the 2nd Rule, allowing 4*4 of the circum- 
iel^MMtdbeii side ef ecfiare limbert— 3. How do yoa find die MiUdi^of 
li«i« tinfaer bf<lMtflr1tf ihIbI 

CASE XXIV. 
WOOD AND BARK MEASURE.^ 

'RvLX.«^(i) Multiply tlie length of the pile in feet and in 
ches, by tne width, and that product again by the height 

* Wood and bark are sold by the cord, and 172$ inches make 1 solid foot; 
M'sblid feet make I foot of wood; 8 feet of wood 1 cord; 128 solid feet 
SB»<ord, 
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of the pile, flite last product is the solidity; which (^ divid- 
ed By 128 the quotient is cords; if any thing remain, ^ 
divide it by 16, the quotient is feet of wood; if any thing 
still remain, (4) divide it by 4, the quotient will be quarten 
of a foot of wood, &c. 

Que»tion8—l^ What is tbe rule for finding Uie solidity ef a pile d 
wood or bark? — 2. After finding tlie solidity in feet, bow do you redooe it 
tocordsl — 3. If any thing remain, what do you do'{--4. Should any thii^ 
sfiH remain after dividing by 16, what must be douel 

EXAMPLES. 

1. What is the quantity of wood in a pile, that is 9 &el 
6 inches long, 6 feet wide and 4 feet 6 inches high? 

ft. ft. ft. ft. 

9 6'X6 0'X4 6'=256 6'4-128=2 cords i solid ft. Ans. 

2. What is the solidity of a pile of wood 22 ft. 9 in* 
long, 5 ft. B in. wide, and 2 feet 6 inches high? 

Ans. 2 1 cords. 

3. What is the solidity of a pile of bark that is 9 feet 
long, 10 ft. 6 in. hi^, and 4 ft. 6. in. thick? 

Ans. 425i sol. ft. or 3 cords 2it ft. 

CASE XXV. 

Having the base^ or bottom of a pile of wood, or bark gto- 
en, to find how high to huildy that thepHe maf^ con- 
tain any qttantity of wood, or bark required. 

Rule. — (^) Find the solid feet contained in die pOe of 
wood you would build; reduce these feet to solid inches, 
and use them for a diyidendj find the superficial area of the 
base in inches, and use them for a divisori diyide> and the 
quotient is the inches in height. 

Quettion, — 1. Having the base or bottom of a pile of wood or bark 
given, how do you find the height to build, that it may contain any quantity 
of wcMid or badt raqoiredl 

EXAMPLES. 

1. How h^ jnust a pile of wood or bark be to contatli 
8 ft or 1 cord; which stands upon a base 4d in. by 48 hu? 

1 ccml=128 sd. ft X 1728=221 184 sd. in. dividend. 
48 in. X48 in. =2304 area of the base, diyieor. 
221 184-r2304=96 in. or 8 ft. in height, Ans. 

2. I demand the height of a pile of wood that will con* 
tain ^ feet, the base or bottom of whidi is 4 by 6 feet. 

Ans. 43^Vi in. or 3 ft. 7 J in. 
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8. I demand the height of a pile of wood, that shall con- 
tain 9 feet, that stands upon a hase that is 6 by 5 feet. 

Ans. 57 V^^o i»* or 4 ft. 9} in. 

CASE XXVI. 

To find the soliiily of a paraUelopipedon, 
Defii^ition. — A parallelopipedon is (>) a figure haying 

six rectangular sides, every opposite pair of which are e- 

qual and parallel 
Rule. — (^) Multipljr the length, breadth and thickness 

together, ^e product is the solidity. ' 

Que«lioiw.^l. What is a ParaUdopipedont— 2. How do yov find the 
«olidity of nich a figurel 

EXAMPLES. 

1. A farmer would make a large chest 31 ft. Mne, 5 ft 
6 in. wide, and 3 ft. 9 in. high, the solidity of which is re- 
quired. 

21 ft. Oin.XS ft. 6in.X8 ft. 9in.=!433 ft. 1'6". Ans. 

2. How many solid feet in a cart that is 8 ft. long, 4 ft 
4 in. wide, and 2 ft. 4 in. high? Ans. 80 ft. 10' 8". 

CASE XXVIL 
To find the soHdity of any eubieal figure. 
DEFiiriTioir. — (1) Any figure haying six square, or equal 
sides is caUed a cube. 

Rule. — (2) Multiply one side into another, and ^is pro- 
duct by the third, the last product is the solidity. 

Quet^tOiM.— 1. DMcribe a cubical figure.— 2. How is theaoltdityof thv 
figure fouodl 

EXAMPLES. 

1. What is the solidity of a tea chest that is 3 ft. 6 in. 
eyery way? 

3 ft. 6X8 ft. 6X3 ft. 6'=42 ft. 10' 6". Ans. 
S. How many solid feet will 60 bales of goods occupy 
in a i^ore; each bale measuring 4 ft. 3 in. eyery way? 

Ans. 4605 ft. 11' 3''. 

3. How many solid feet are in a square room that is 12 
leet long, 12 feet wide and 1ft feet h^h? 

Ans. 1728. 

4. How many solid feet in a pillar that is 16 feet square? 

Ans. 4096. 
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5. Thete is a pit dug 8 feet deep, 8 feet long and 8 feet 
vide; how many solid feet of sand were thrown out of it? 

V Ans. 513. 



GUAGING. 

Definition. — Guaging is (i) the art of measuring all 
kinds of vessels, and determining the quantity of liquor con- 
tained in them. Practitioners in the art, generally make 
their calculations (^) by means of instruments; the instru- 
ments used in guaging, are the (s) calipers, Gunter's sliding 
rule, Gunter's scale, &c. the guaginerod is used (^) to take 
or find the outs. The vessels used for liquor are various in 
shapes and names, viz. (5) pipes, hogsheads, barrels, run- 
lets, &C. also, among brewers, coolers, backs, vats, &c, are 
used. 

Solidity of liquid measurey ^c. 
A gallon of wine occupjies a space equal to (^) 231 soL in. 
A gallon of beer occupies a space equal to (}) 282 sol. in. 
A gallon in com measure is equal to (^) 268*8 sol. in. 
A Bushel in com measure is equal to (^^ 2150*4 soL in. p. 
Generally speakine there are (lO) tnree sorts of casks, ^ 
which are judged of according to the curvature of their 
sides, viz. 

1. If the sides of the cask are very curving from end to 
end, it may be said to represent (11) the middle frustum of 
a spheroid, (see the figure E F G H, case 13, solids.) 

2. If the sides of the cask are more straight it more pro- 
^rly represents (12) the middle frustum of an eliptic spin- 
ie, (see figure, case 14, solids.) 

3. If the 'cask is straight from the end to the bung, and 
of a tme taper, (such a cask is rarely found) it repre- 
sents (is) two frustums of a round cone; the two bases^ 
form the middle diameter. (See the frustum of a round 
cone, case 5, solids, figure first,) which represents half of 
such a cask. 

OENERAL RULE. 

(i4) Find the soliditv of either of the above figures, (or 
any other figure) in solid inches, and divide the solidity oy 
231 for wine gaUons; by 282 for beer gallons; and by 268*8 
18* 
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for gallons of grain or com; and by 2l50*4 for buslielg of 
com; and the quotients will be the answers respectively. 

QluaUtmi.^-l . What is GuagingT — 2. By what meaiu do practitioiieri 
gmerally make their calculations? — 3. Wl»t are the instraments uaedt— 
4. For what is the guaging rod uaoitT— 5. What vessels are most common- 
ly used for liquorsl— 6. How many solid inches of space does a ^lon of 
wine occupy I^T. How many a galbn of beer? — 8. How many a galloMi 
of comi — ^9. How many a bushel of com? — 10. Generally speaking how 
many sorts of casks are tlierel— 11. What does die first represent! — 12L 
What does the second represent? — 13. What does the third represent? — 14. 
What is the general rule for finding the content of the before described 

QMkBl 

CASE I. 

To fcwige a spheroidical cask. 
Rule 1. — (i) To twice the square of the bung ^meter, 
add the square of the head diameter^ and multiply the sum 
by the length of the cask, divide the product by 88*2 for 
wine, by 107t for ale, or beer, and by 1026-3 for gallons 
of com or grain; and the quotients will be the answers res- 
pectively. 

Rule 2. — Find the solidity of the cask by the follow- 
ing rule, viz. (2) To the scjuare of the diam. at the end, add 
- twice the square of the middle, or bung diameter; multiply 
-^ «the sum by the length of the cask, and again by -2618, the 
last product is the solidity; which divide by 281 for wine; 
282 for ale, or beer; and by 263*8 for gallons of com, 
or grain: the quotients will be the answers respectively. 

Q^e8tion9i — ^1. What is the rule for guaging a spheroidical caskt — 2. 
What is the 2nd Rule for finding the content oif such a caskt 
SXAMPLE. 

What is the content of a spheroidical cask, in wine, ale 
or beer and corn gallons; whose middle or bung diameter 
B D (see figure, case 13, solids) is equal to 20 inches, and 
the end diameter E G or F H is equal to 13 inches, and 
the length of the cask 22 inches? 
% Solved by rule first. 

Bung diam. B D. 20X20X2=800 twice the square. 
Head diam. E G or F H 13 X18=169 added. 

sum 969 X22=21318 pro. 
Pro. 2iai8-r882=24|ff gal. of wine, Ans. * 

2l318-i-1077=19TlH ga^- o^ale or beer, Ans. 
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The same question by rule second. 
Diam. E G or F H 13 X 18=169 square of E G or F H, 
Bung diam. B D 20X30X2=800 twice square B D add. 

96d sum 
Sum 969 X 22 length=21318 X 2618=5691-0524 soL 
Solidity 558 1-0524-^.23 1=24 lOf gal. of wine, Ans. 

5581 •0254-5-282=1 9-f9t gal. of ale, &c. Ans. 

5581-0524-r268-8=20-76f gal. of com, &c. Ansv 

NoTK.—pimensione are always taken in inches; due aUowuioe most be 
made fiir the'diicknees of the beacls, &c. 

CASE II. 

To guage a cask representing the middle frustum 6f an 
elliptic spindle. 

Rule. I — (i) To twice the square of the bung diameter, 
add the square of the head diameter and reserve the sum; 
find the difference between the head and bung diameter, 
square the difference, and subtract f of the square of the 
difference from the reserved sum; multiply the remainder 
by the length of the cask; divide the product by 882 for 
wine; by 1077 for ale or beer; and by 1026*3 for com, &cj 
the quotient will be the answers in gallons respectively. 

Rule 2. — Find the solidity in sohd inches by the follow- 
ing rale, viz. (2) To the square of twice a diatmeter taken 
half way between the head and bung, (as at o P) add the 
squares of the head and bung aiameters; multiply the sum 
by the length of the cask, and acain by 1309 for the solid- 
ity; divide the solidity by 231 for wine; and 282 for ale, 
or beer; and by 268*8 for com, &e.; the quotients wfll be 
the answers in galloi^fi respectively. 

QiMtttoftt. — 1. What is the Ist rule for giragin|r a cask repfreseating the 
middle frwtiun of an elliptic spindlel — 2. What is the 2nd ndel 

EXAMPLE. 

What is the content of a cask representing the middle 
frustum of an elliptic spindle, (see figure E F, O P, G D, 
and G H, case H, solids) in wine, ale, and corn gallons; 
whose length is 38; bung diameter C D 22; and end diam- 
eterJQ F, or O H. 16: and a diameter at O P 20 6 inches? 
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Solved by rule JUrgt. 

Diam. C D 22x22=484X2=968 

Diam. E F or G H 16x 16=256 

reserved sum 1224 
Diam, 22— 16=6X6=d6-rf=14-4 sub. 

remainder 1209*6 
rem. 1209-6X88=45964-8 product, 
pro. 45964'8-r382 =52-lt gaL wine, Ans. 
45964-8-S-1077 =42-6t gal. ale, &c. Ans. 
45964-8-*-1026-3=44-7t gal. com, &c. Ans. 

The same que$tion by rule second. 
Diam. at O P. 20-5x2=41x41=1681 square of twice O P 
Diam. C D 22X22 = 484 square of CD 

Diam. £ForGH 16X16= 256 square of E For GH. 

2421 sum. 
the sum 2421X38X*1S09=1 2042-5382 solidity. 
Solidity 12042*5382-:-2Sl=52-lt gal. wine, Ans. 

12042-538a-^282=42-7t gal. of ale, &c. Ans. 
12042-5882-r268-3zz44-8t gal. of com, &c. Ans. 

CASE III. 

To guage a eask representing two frustums of a round 

cone, the bases being joined together to form the bung 

diameter, {See figure 1, Case 5, Solids,) 

Rule 1. — (}) Add the two diameters together, square 
the sum and multiply the square by 3, and reserve the pro- 
duct; find the difference of the diameters; square the dif- 
ference, and add the square of the difference to the reserved 
Sroduct, and multiply the sum by the length, and the pro- 
uct again by '00023^ for ale, &c. by '00023^ for wine. 

Rule 2. — ^Find the solidity of half the cask by the fol- 
lowing rule, (half of such a cask would represent a churn, 
or ma^ tub, or basket,) viz. {^) Find the area, of the two 
ends,* supposing the cask to be cut in two, add the areas 
together and reserve the sum; multiply the shreas together, 
extract the square root of the product, and add the root to 
the reserved sum; multiply the sum by i the length and h 

*To find tlie area of the ends, (3) multiply the diameter by the circum* 
I, and ^ of the product is the area. 



y Google 



GUAGING. 19» 

the product is the solidity of half the cask, which must be 
doubled to make the solidity: divide the soUdity by 331 for 
wine; 282 for ale; by 268*8 for com gals. &c. 

^ueiHong. — 1. What is the first rule for guaging a cask repretenting 
two frustums of a round cone, the bases being joined together to form the 
bung diameter'^— 2. What is the second ruleT -S. How it the area of the 
endsibundl 

EXAMPLE. 

What 18 the content of a cask representing two frustums 
of a cone, (see frustum A B C D, ngure first, case 5, solids) 
diameter A B 31, and diameter, C D 44; length 55? 
Solved by rule fir iU 

res'd pro. 
Diam A B & C D 31+44=75X75=5625X3=16875 

Diam. C D & A B 44—31=13x13=169 add. 



Sum 17044 
Sum 17044X55X-0002di=217*48144ale gaL Ans. 
17044x55X-00028l=265-60233 wine gaL Ans. 

The same question by rule second. 
As 7 : 22 : : 44 diam. : 138-8t circum. 
7 : 22 : : 31 diam. : 97 •4t circum. 
Diam. 44Xby cir. 138'3-H=1521*3 area largest end. 
Diam. 31 Xby cir. 97*444= 754*8t area of small, end. 

Areas. a 2276*1 reserved sum. 

15ai-3X754*8=Vll48277*24=1071*5 root added. 

3347.6 sum 
Sum 3347*6Xhalf length 27*5-H=:30686*33 solidity of half 
the cask 
30686-33X2=61372-66 solidity of the cask. 
soUdity 61872*66-r232=217*6t ale gal. &c Ans. 
61372-66-s-231=265'6t wine gal. Ans. 

OUJIGING, SECOND METHOD. 
SomeHmes the following method is used in guaging, 
Rvi.E. — (^) Measure the diameter of the cask at both 
ends, and ta^e half the sum for the head diameter; measure 
the diameter at the bung, or in the middle of the cask; 
(dimensions must be taken upon the inside, or else allow- 
ance must be made for the thickness of the staves, &c.;) 
measure also the length of the cask; find the difierence be- 
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tween th# head an4 bung diameter; moltiply it by 'Cd, and 
add the product to the head diameter, the sum is the mean 
diameter of the cask; (and reduces it to a cylinder.) 
Square the mean diameter and multiply the square by tiie 
length of the cask, and divide by 394-id for wiue; by 359* 
05 for ale, &c.; by 342*25 for com gallons; and by 2738 
for bushels of com> 

Qfiuhim.^1, What is the genortl rule to be used in the seoond method 
of Giiagiogl 

1. What is the content of a cask in form of the teupe 
in case 13th, solids, whose diameter £ 6 or F H equal IS, 
and diameter B D 20, and length 22 inches? 
Diam.20— 13=7 diff. X-7X)=4-90+13=n'9niean diam. 
diam. 57-9X17-9X22=704902 product 
Product 7049-02-i-294-12=24t gaL wine> Ans. 
7049*02.i^59-05=19t gaL ale, &c. Ans. 
7049-02-r342-25-20t ^. of com, Ans. 
If the cask is more straight, t£» number *^7 ought to be 
Died. 

2. What is the content of a cask representing figure £ 
F G B 6 H, case 14th solids; diam. £ F or G II equal 16, 
diam. C D 22; length 39 inches? 

Diam. 22— lfc=6 dif. X 67=4QJ4-16=:20-02 mean diam. 
Mean diam. 20-02x20-02=400-8004X38 len.=15230-4152 
pro. 
Pro. 15230-4152-r29M2=51t gal. wine, Ans. 

15230-4152-r35905=^2t gal. ale, &c. Ans. 
1 5230-41 52-r342-25=44t gaL of com, Ans. 

3, What is the content of a cask, formed by joiiung two 
frustums of a round cone together, (the frustum A B C D 
figure first, case 5th,in solids, represents half of such a cask) 
diam. 44 and 31, and length 55 inches? 

• These divisors arise fay dividing 231, 282 and 266*8 by *7864; if the 
square of the mean diameter were multiplied by the length and again fay 
•7864, the last product would be the solidity of the cask; (see Cylinder, 
case 4th seHds) the solidity being divided by 281 for wine ; 262 for ale; 
l^ 268'8 for gallons of com, &c. the quotients would be the answers in 
gallons, respectively; although the number -€2 i« generally used by guagors* 
yet it ought to be varied according to the curvature of tlie cask; if the cask 
IS very curving like figure, case I3tb. solids, it would reouire that the dif- 
ference between die diameters be multiplied by *69 or ^7; if the cask is 
more straight the mimber usedsboaM be less. 
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'Jf OTE. — A cask of this form requires that the diflerenee between the 
diameters be multiplied by '515, for 52 produces too much. 

Diam. 44^-31=13 diflx 515=6*695X81 diam.=d7*695 mean 

diam. 
Mean diam. S7-695X87-695X 56=781 50-21 6876 pr&. 
Pro. 781 50-21 6375~294-12=265-7t gal. wine, Ans. 
78150-216875-r859-05=217-6t gaL ale, &c. Am. 

NoTK^-^t is evident from the three last examples, that the number 62 
would not exactly apply in eitha: case; the dimensions of the three last ex* 
amples are the same as the dimensions of the three first examples, by the 
first method; and the numbers which I have made use of produce the same 
answers as were produced by the first method. If the cask is a little 
■traigbter than the elliptic spindle, in case 14 solids, the number -GSt will 
exactly apply : this number should always be varied accordii^ to the shape 
of the cask, and at the judgment of the guager. 

4. What is the cwtent of a spheroidical cask whose 
length is 20; diameters 16 and 12 inches? 

Ans. 14*8t wine, 12*2t ale, &c. 
In this example the number *7 is used, 

5. What is tne content of a cask representing an elliptic 
spindle, length 40; diameters 82 and 24? 

Ans 117*2t wine, 96-Ot ale, &c. 
In this example munber *67 is used. 

6. What is tne content of a cask, representing two frus- 
tums of a cone, diam. 24 and 82; lengm 40? 

Ans. 107'5t wme, 88-09t ale, &c. 

In this example the number *515 is used. 

To guage with eaUfers, or Ghmter^s scale. 

(i) On the calipers there is a brass pin fixed at the points; 
17*15 and at 18-95;* these are called guage points; 17*15 is 
used for guaging wine, and 18*95 is used for ale, or beer, &c. 

Rule. — For a cask representing die middle frustum of a 
spheroid, (see figure, case 18, solids) Q) extend from 1 to 
•7; and with the same extent, set one toot of the dividers 
in the number expressing the difference between the bung 
and head diameter, and they will.reach to a number, towaids 
the left hand, which, when added to the head diameter will 
give the mean diameter of the cask; tiien set one foot of the 
dividers in the guage point, and extend to* the mean diame- 
ter; and the same way set off twice that extent from the 
length of the cask, and they will reach to a number ex- 
pressing the content of the cask. 

* These numbers are the square roots of the numbers 291*12 and 860 <)6 
respectively. 
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NoTK 1. — ^Tbe same operation may be perfotoied on the line of nomberi 
on Gunter*8 scale. 

Note 2. — (3) If wine gallons are required, xOe the guase point 17*15; if 
ale ^llons are required, use the guage point 18*95; aiM if com gallons are 
required, you may use the point 18*5 respectively. 

Note 3.-*(4) If the cask re pr e se n ts the middle frustum of an elliptic spin- 
dle, (see figure, caae 14, solids) extend from 1 to *67, or if a Uttle more 
straight, extend from 1 to -62; and for a cask formed by two fiiistums of a 
cone, extend from 1 to *51 or -52. 

Queattont. — ^1. Describe the calipers or compasses used for 6nagingV-2. 
How do you find the content of a cask by this instrument, or Gunter's 
scale 1—8. Give the guage points to be need for the different measures re- 
quired.— 4. Give the points to extend from and to according to the figure 
or representation of the cask. 

EXAMPIiCS. 

1. What is the content of a cask of nim, or wine, whote 
length is 59*3 in.: and diameters 34*5, and 30*7; difference 
of diameters 3*8? 

Operation. 
Extend from 1 to *63; and that extent reaches from 8*8, 
(the difference of die diameters) towards the left hand to 
2-4 nearly, which add to the head diameter; 30*74-2 •4=33*1 
mean diam.; then extend from the guage point 17*15 to 33*1 
(the mean diameter,) and set off twice that extent from 
59*3 (the length of* the cask,) and they will reach to 220*8 
nearly, whicn isvjthe content of the cask. 

2. What is the content of a cask of wine whose length is 
38; diam. 22, and 16 in.: difference of diameters 6? 

Ans. 52t wine, 42t ale, &c. 
Operation. 
Extend from 1 to *67 ; and that extent will reach from 6, 
(the ^fforence) to 3*7 nearly: which being added to the 
head ^ameter 16^ produces 19*7 for the mean ^ameter: 
then extend from the wine ffuage point to 19*7, (the mean 
diameter] and set off twice Siat extent from 38, the length; 
and the oividers will rest on 52 the answer. 

Note. — Guaefers make use of the gua^ing rod to take the dimension of 
the cask ; and there are also tables on it by means of which the outs are ta- 
ken. After the precedin^^ rules are well committed to memory, the young 
practitioner would soon obtain a complete knowledge of guagin^, by a littl* 
practice i^itli the instnunents. 
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WATER LEVELLING. 

To find whether water can be made to run firom one place to 
another y or to find how mtich higher one place is than 
another. 




F is tne fountain, and E the place assigned to carry the 
water to. 

Note. — To perform this business you must be provided with two staves 
divided into inches and tenths, which may be of any convcni&it length, 
perhaps 4 or 6 feet ; and also a water level whlbh may be made easily at 
any joiner's shop ; the level may be of any convenient length, dug out hol- 
lowing, so as to hold water ; with two sights at the top to make the obeer 
vation throng ; having provided the staves and water level, go lo the foun- 
tain with two assistants and observe the following rule. 

Rule. — Order the first assistant to the fountain with one 
staff placed perpendicularly : and the second assistant to any ^^ 
convenient place as at A, with his staff perpendicularly; 
then place the water level in the middle between them at w^ 
and looking through the sights order the first assistant to 
move a piece of white paper up and down the staff till you 
can see it through the sights^ then order him to notice the 
distance it rests from the ground; and going to the other 
end of the water level/ order the second assistant to do 
likewise; and after he has marked down the distance the 
papers rest from the ground, order the first assistant to take 
the place of the second, and the second to take a new 
stand as at B; place the water level between them, make 
observations as before, and order tbe assistants to mark 
down the distances the paper rests from the ground, and 
proceed to take another station and make new observations 
till you have arrived to the place assigned; then order the 
assistant's to cast up their notes, and as much as the second 
assistant's notes exceed the first, so much does the ground 
descend; and so much as the second assistant's notes are 

19 
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less than the first, so much does the ground rise. In the 
preceding example the assistant's notes are as foUows: 



First assistant's notes. 

ft. in. 
First station 7 
Second do. 1 
Third do. 3 
Fourth do. 1 2 
Fifth do. 4 



Second assistant's notes. 
fLitL 
First station 1 
Second do. 6 
Thkd do. 1 6 
Fourth do. 2 
Fifth do. 7 



ft 8 3 in. ft. S 9 in. 

Second assistant's notes exceed the first by 6 inches; of 
course the ^ound is 6 inches lower at E, than at .F, and 
water will run. 
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MISCELLANEOUS QUESTIONa 

1. At a certain election 375 persons voted for 2 candid* 
ates, and the candidate chosen had a majority of 91; how 
I many voted for each? Ans. S33 and 142. 

3. Suppose a man to step 80 inches at a time, and to go 
4 miles an hour, how many times does he step in a mmnte^ 

Ans.l40|. 
S. The divisor k 43967, the quotient 27^7226, and tiie 
remainder 27672; what is the dividend? 

Ans. 120347643214. 

4. After paying away i andj^ of my money, I had 66 
gninea^kft in my purse; what was in it at first? 

Ans. 120. 

5. A water^tub holds 147 gallons; the pipe usually brings 
in 14 gallons in 9 minutes; ute tap discharges, at a medium, 
40 gallons in 31 minutes; now supposing these botib to be 
carelessl]^ left open, and the water to be turned on at 2 
o'clodc in the morning; a servant at 5, finding the water 
funning, shuts the tap, and is solicitous to know in what 
time the tub will be filled after this accident, in case the 
water continues to fiow from the main. 

Ans. the tub will be full at 3m. 48^ J4 b^^* ^^^^ ^< 
6« If one poand,ten, and 40 groats. 

Will buy a load of hay; 
How many pounds with 19 crowns 

For 20 loads wiU pay? Ans. £38 lis. 8d. 

7. A man being asked how many sheep he had in his 
Arove, said, if he had as many more, half as many more, 
and 7 sheep and an half, I should have 20: how many had 
he? ^ Ans. 5. 

8. I want a tub made, of equal bigness from top to bot- 
tom, &at will hold 10} bushels, the diameter of which is 
linked to 29 inches, how high must it be made? 

Ans. 36'66t inches, 
{CMm huihel dry f}ieanire2I50i soHd wr eubicmehet.y 
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9. An elm plaidc Is 14 feet 8 inches lon^ ; what distaneoi 
fitm the edge must ^ line be stnick to take ona yard square? 

Ans. 74^- inches. 

10. A man, having a son at sea, made, upon his death bed, 
a wfll, in which he provided, that if the son returned, | 
of the estate shotdd belong to him, and the remainder to 
his mother ; but if the son should not return, he appointed the 
mother }, and the remainder to her daughter, provided she 
shoidd marry. The son was lost, and the daughter married, 
by which act the mother lost in equity $2400 more tiian if the 
son had returned and the girl had not married. What would 
have been her dower if the son had returned, and the daughter 
remained single? ' Ans. $2100. 

14L. A lent B a piece of cedar board 6 feet 8(}uare and 
has received two pieces each 8 feet square; who is the per* 
son indebted^ and how much? Ans. B owes A 18 feet. 

12. The wall of a town is 17 ft. high, which is surround- 
ed by a ditch of 20 feet in breadthj I demand the length of 
a ladder that shall reach from the outside of the ditch to the 
top of the wall? Ans. 26'2 feet nearly. 

1S% How many feet of boards will it take to cover a bam 
which is 76 ft. lohg, 83 ft wide 14 ft. post, and 30 ft. spar; 
and how many shingles will it require to lay the roof, ad- 
mitting 6 shingles to lay a superficial foot? 

Ans. 6600 ft. boards and 19153 shingles. 

NoTX.^-The roof boards are allowed to be 21 feet k>Dg. 

14. What is the difference and what the sum of six dozen 
dozen, and half a dozen dozen? 

*„. 5Thesumis986 
^^^' I The difference793. 

15. A owed B $317,19, for which he gave his note on 
interest, bearing date Julv 13th, 1797. On the back of the 
note are these several endorsements, viz. 

Oct. 17th, 1797, Received in cash $61,10. 

March 30th, 1798, Received 17 Gwt beef, at $4,33 per 
cwt. 

Jan. 1st, 1800, Received in cash $84. 

What was there due from A to B of principal and inter- 
est, Sept. 18th, 1801? Ans. $144,363. . 

16. A traveller leaves Exeter at 8 o'clock on Mondajr 
morning and travels at the rate of 3 miles an hour towarcUr 
London, another, traveller sets 'out from London at 4 o*- 
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clock the same evening, and walks for Exeter at tke rate of 
4 miles an hour, both walking without intermission; now 
supposing the distance from one place to the other to be 
190 miles, whereabouts on the'.road will they meet? 

Ans. 69f miles from Exeter. 
'17. What is the length of a road, which being 33 feet 
wide contains an acre? Ans. 80 rods in length. 

18. A B & C, bought a drove of sheep in company; A 
paid £14 58.; B,i&13 10s. and C i&ll 5s. They agreed 
to dispose of them at themarket; that each man shouldtake 
IBs. as pay for hb time, &c. and that the remainder should 
be divided in proportion to their several stocks: at the 
close of the sale they found themselves possessed of iS46 
5s.; what was each man's gain exclusive of the pay for his 
time, &c. 

C A's gain £1 18s. 3d 

Ans. ^^'s « £1 lis. 6d 

i C's « £1 68. 3d 



Whole gam. Proof. £4 lis. Od 

19. A man lays out 30 cents for apples and pears, buying 
his apples at 4 and iiis pears at 5 for a cent, and afterwards 
soldi of his apples and^ of his pearsfor IS cents, which 
was the prime cost; I demand the number he bought of each? 

Ans. 7S apples, 60 pears. 

20. Four men, A, B, C, & D, found a purse of money 
containing 12 dollars, they agree that A shall have one 
third, B one fourth, C one sixth and D one eighth of it, 
what must each man have according to this agreement? 

Ans. A's share, $4,571^. B's share, $3,4234. 
C's share, «2,285f . D's share, »1,714|. 

21. What is the present worth of 482 dollars, payable 4 
years hence, discounting at the rate of 6 per cent? 

An. $888,709. 

22. I have owing to me as follows: viz. $18,73 in 8 mo.: 
946,00 in 5 months; and 104,84 in 3 monUis; what is the 
mean time for the payment of the whole? 

Ans. 4 months fldays. 

23. A began trade June 1, with 40 dollars, and took in 
B as a partner, Sept. 8, following, with 120 dollars; on 
Dec. 24, A put in 190 dollars more, and continued the 
whole.in trade till May 5, following, when their whole gain 

19* 
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wai found to be 83 dollars; what is each partner's share? 
Ans. w2'« ihare $47^065 tjB'« »hare $34,934 1 

34. What fraction is that, to the numerator of which, if 
1 be added the value will be ^ : but if 1 be added to the de- 
nominator, its value will be 7? Ans. f^ 

35. Sold a piece of cloth tot X34, and gained as much 
per cent, as Uie cloth cost me; what was the price of it? 

• Ans. 30. 

36. There is an island 50 miles in circumference) and 
three men start together to travel.the sajioe way about it: 
A goes 7 miles per day, B 8, and C 9; when will they all 
come together again, and how far will they travel? 

Ans. 50 days. A 350 miles. . B 400, and G 450. 

37. A said to B & €, give me h of your money and I 
shall have iClOO, B said to A and C, give me i of yours and 
I shall have £100, C said to A and B, civevme i of your 
money and I shall have £i 00 « How much money had each 
man? Ans. A had i&29W, B had i&d4; f C had J&76tt- 

38. A man driving his geese to market was met bv anoth- 
er, who said. Good morrow master,* with your hundred 
geese; says he, I have not an hundred, but if I had half as 
many as I now have, and two geese and a half beside the 
number I now have already, 1 should have an hundred. 
How many had he? Ans 65 geese. 

39. A man had an hundred dollars with which he bought 
100 animals, consisting of oxen, sheep and geese; for oxen he 

ive$10 apiece, for sheep $1, and for geese 1 shilling: 
ow muiy of each did he buy ? 

Ans. 64 Geese=:: 9 dolls, * 

5 Oxen =50 " 

41 Sheep=4I [' 



^< 



$100 Proof: 
SO. A hare starts 13 rods before a hound; but is not per- 
ceived by him until she has been up 45 seconds; she scuds 
away at t^e rate of ten miles an hour, and ^e dog on view, 
makes afterat the rate of 16 miles an hour. How long wUl 
the hound be in overtaking the hare, and what distance will 
he run ? Ans. 97i seconds y he ioill run 3388 /cc*. 

31. If by selling goods at 3s. 3d. per lb. I clear cent per ' 
cent, what do I dear per cent, by selling them at 9 guia- 
ras per cwt? Ans. 50 per cent. 
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S2. A general disposing his army into a square battalion, 
found he nad 231 over and above; but increasing each side 
with one soldier, he wanted 44 to fill up the square; Of how 
many men did his army consist? Ans. 19000. 

83. A can do a piece of work in 3 weeks, 6 can do thrice 
as much in 8 weeks, and C 5 times as mudi in 12 we/eks; 
in what time can.they finish it jointly ? 

Ans. 5 days 4 hours. 

34. A military officer drew up his soldiers in rank and 
file,*having the nvmber in rank and file equal; on being re- 
inforced with three times his first number of men, he plac- 
ed them all in the-same form, and then the number in rank 
and file was just double what it was at first; he was again 
reinforced with 3 times the whole number of men, andf af- 
ter placing them in in the same form as at first, his num- 
ber in rank and file was 40 men each; How many men had 
he at first? Ans. 100. 

35. If a steam engine can, working aJone, do a certain amount 
of work in 1 hour, a water-mill in 3 nours, a wind-mill in 5 hrs. 
and a horse-power mill in 7 hrs. ; what time will it require for 
the whole, workinff together at the same time, to do three times 
the amount of woi^ ? Ans. 1 ho. 47 m. 23^ sec. 

36. A and B purchased 20 acres and 72 rods of land at 
#25'57 cts. per acre. By agreement A was to have 6 acres 
and 12 rods of the land, and B to have the remainder, and 
to pay $4 per acre more than A. How much did each man's 
land cost him per acre? Ans. A's cost $22-75*8m. 

B's " f26-75-8m. 

37. How many yards of stuff* that is 3 quarters of a yard 
wide will line a cloak^ in which there are 4 yards of cloth 
that was 7 quarters wide? Ans. 9-^- yds. 

88. A hare is 50 leaps before a grey hoand, and takes 4 
leaps to the grey hound's 3; but 2 of me grey hound's leaps 
are as much as 3 of the hare's; how many leaps must .the 
hound take to catch the hare? Ans. 300. 

89. How many 3 inch cubes may be cut out of a 12 
inch cube ? * Ans. 64: 

40. If the area of a triangle be 160, what is the side of a 
square equal in area thereto? Ans. 12*649. 

41. A B C & D companied, and gained a sum of miiney, 
of which A B & C took ^SOO; B C & D #400} C lr& A 
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#380 and D A & B $360; what was the gain of each? 

Ans. A's gain $80. 
B's " $100. 
C'g « $120 
D's « $180. 

42. A person looking on his watch, was asked the time 
of day, said, that it was between 3 and 4, and that the hour 
and minute hands were then together; what was the time? 

Ans. 16,-V minutes past 3. 

43. What sum of money will produce as much interest in 
3| yearS) as $210*15 cts. can produce in 5 years and 5 mo.? 

Ans. $350-25 cts. 

44. What is the gross weight of a hhd. of tobacco, weigh- 
ing net 11 cwt. 1 qr.; tare 14 lb. per cwt.? 

Ans. 12 cwt. Sqr. 12 lb. 

45. A person being asked in the afternoon what o'clock 
it was, answered, that the time past from noon was equal 
to I of the time to midnight. Required the exact time.* 

Ans. 5 hours 20 min, 

46. What part is 28H of SS^'^ ?. Ans. J. 

47. Which is the gieater fraction yV or /f, and by how 
much? ' Ans. ^ is greater byiV- 

48. B & O purchased 1200 acres of land at $1 per acre, 
each paying $600. Some time after, C on viewing it, of- 
fers to take a. certain square piece at $1*75 per acre to the 
amount of his advance, to which B consents. How many 
acres will each have, what is the length of each side of C's 
lot, and what does B's part cost him per acre? 

Ans. C has 342 acres 3 roods 111 rds. 
B has 857 acres roods 22f rds. 
B's land is *70 cts. per acre. 
Side of C'g:=234 rods 3 ft, 6f in. 

49. If by selling goods at $2^ per cwt. I gain 20 per cent., 
what do I gain or lose per cent, oy selling at $2i per cwt? 

Ans 18 percent, gain. 

50. A and B corapanied ; A put in £45, and took 4 of the 
gain ; what did B put in ? ^ns. £S0. 

61. Three men are employed to perform a p#ce of work 
for £2 10s.; A & Bare supposed to do ^j of the work^ 
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A & C Tg, and B & C yV of it; they are to be paid propor- 
tionally; can you divide it as it should be? 

Ans. A's proportion is 19s. 8d^ Iffqr. 

B's ** ** 98. 2d. 2f|qr. 

C's " " £1 Is. Od. 3f^qr; 

Proq/=je2 10s. Od. Oqr. 
52. A certain usurer lent £90 for 12 months^ and receiv- 
ed • principal and interest £95 Ss. I demand at what rate 
percent he received interest. x\ns. 6 per cent. 

53 If a gentleman have an estate of £1000 per annum, 
how much may he spend per day to lay up three score 
guineas at the year's end? Ans. £2 10s. 2d. ^q. 

54. A B & C have among them 135 guineas; A's+B's are 
to B's-t-C's, as 5 to 7, and C's— B's to C's+B's as 1 to 7; 
How myiy had each? Ans. A had 30 

B « 45 
C " 60 

Proof 135 Sum. 
* 55. Two ships A and B sailed from a certain port at the 
same time; A sailed north 9 miles an hour, and B east 6 : 
miles an hour; What was their distance at the end of one 
hour? Ans. 10 miles 

56. After an old man's death, in gold was found 
Left to. his family, eight thousand pounds, 
To be bestowed as his last will directed 
Which did provide that none should be neglected: 
For to each son, there being in number five 
Three times each daughter's portion he did give 
The daughters each were also to receive. 
Double the sum he to their mother gave; 
His daughters, all in number, were just four. 
Their gold in weight, eight times their mother's stoie: 
Now tSat this wSl may justly be fulfilled, 
What must the widow have and what each childf 

Ans. Mother's share £205 ; 2s. eiyd. 
Daughter's " £410 : 5s. iVVd. 
Son's *' £1230 :158. 4r83d. 

57. Bought 30 hogsheads of molasses at $600; paid in 
duties $20,66; for freight $40,78; for porterage $6,05, and 
for insurance, $30,84; If I sell it at $26 per hogshead, how 
much shall I gain<per cent f Ans. fll^edd. 
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58. A Stationer sold quills at lis. per thousand, bjwhid: 
he cleared | of his money; but growing scarce, he increas- 
ed them to Ids. 6d. a thousand; what £d he clear per cent 
by the latter price ? Ans. J£96 7s, SSd. 

59. If I sell 500 deals at 15d. a piece, and lose £9 pei 
cent., what do I lose in the whole quantity ^ 

Ans. jC2 16s. Sd. 

60. If I buy 1000 Ells Flemish of linen for X90, ^at 
may I sell it per £11 in London, to gain £10 in the whole? 

Ans. ds. 4d« 

61. How many wine gallons in a cask, whose bung di- 
ameter measures S7 inches, head diameter 21 inches, and 
length 30 inches? Ans. 63 gals. 3 qts. 

62. A and B companied; A put in £4B, and took f of 
the gain; What did B put in? Ans. £30. 

63. A fellow said that when he counted his nuts^two by 
two, three by three, four by four, five by five, and six by 
six, there was still an odd one; but when he counted them 
seven by seven they came out even; How many had he? 

Ans. 721. . 

64. A and B cleared by an adventure at sea 45 guineas, 
. which was £3b per cent, upon the money advanced, and 

with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure?. 

Ans. A. £104 4s. 2||d. B £75 15s. 9-^d. 

65. C D & E company and put in together $3360, C's 
money was in 3 months; D's money was in 5 months; and 
E's was in 7 months; they gained $234, which was so di- 
vided, that h of C'sgain was equal to ^ of D's, and i of D's 
was equal to i of E's; what did each gain and put in? 

Ans. C. gained $52 and put in $1400 

D. "'78 " 1260 

E. " 104 " 1200 



Sum gained, $234. Am't put in, $3860. proofr 
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APPENDIX. 



THE CURRENCY. 



REDUCTION OP CURRENCIES. 

fieibre the law, establishing a unifbnn currency throughout 
jie United States, was passed by Congress, each State had a 
currency peculiar to itself. On this account, the dollar is dif- 
ferently divided in different states, although the red value of 
. it (as dollais, dimes, cents, and mills) is precisely the same in 
■IL Thus 

The Dollar is 
reckoned at 
In the N. Eng. States, ^ 

Virginia, Tennessee, > 6 shillings, 
and Kentucky, ^ 

New Jersey, Pennsyl-^ 
vania, Delaware, and > 7& 6d. 
Maryland, j 

New York, North Car- } g ^^^ 
(mna, and Ohio, ^ ^ 



S, Carolina. and Geor- 
gia, 



4s. 8d. 



And is denominated 



JVet^ England currency. 



Pennsylvania currency 



J^ew York currency. 
Georgia cvrrency. 



The dollar is reckoned, in England, at 4s. 6d., and is called 
Ulerling money. In Canada and Nova Scotia, the dollar is reck- 
oned at 5 shillings, and is called Canada cvrrency. 
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THE CURRENCY. 
A TABLE, 



Reducing Shillings and Pence, of iNew Inland and Virgmictf 

to Cents and MiUs, 

1 penny is 1 cent and 4 mills. 

1 shilling is 16 cents and 7 mills. 



Shil- 
ling.. 


1^ 


Id. 


2d. 


3(/. 


Ad. 


5d. 


6d. 


7d. 


Qd. 


9d. 


iod.nd. 


Is. 
2s, 

5*. 



16.7 

50.0 
66.7 
83.3 


1.4 
18.1 
34.7 
51.4 
68.1 
84.7 


2.8 
19.5 
36.1 
52.8 
69.5 
86.1 


4.2 

20.9 
37.5 


5.6 
22.3 


7.0 


8.3 


9.7 


11.1 


12.5 


ISS) 15.3 


23.7 


25.0 


20.4 


27.8 


29.2 


30.6 32.0 


38.9 


40.3 


41.6 


4ao 


44.4 


45.8 


47.2 48.6 


54.2 

70.9 

87.5 


55.6 
72.3 


57.0 
737 


58.3 
75.0 


59.7 
76.4 


61.1 

77.8 


62.5 


63.9 65.3 


79.2 


80.6 82.0 


88.91 90.3|91.6i 93.0 


94.4 


95.8 


97.2 98.6 


(w. is equal to 100 cents, or one dollar. 



Practice. — Reduce two shillings and three pence to cents 
and mills. Look for the shillings in the left-hand column, and 
tiie pence in the upper line of the table ; then run your eye 
down that column, till you arrive at the shilling line desired (in 
this instance, the fourth line), and you wiHl find the answer 
^ cents and 5 nulls. 



TABLES 



For reducing the different 


United States Currencies to Cents and 
MOls. 


Pence. 


1^/. 


2d. 


M 


U. 
4.1 
4.5 


5.3 



6.3 

6.7 


7(1. 
7.3 

7,8 


Sd. 
8.3 

8.9 


9.4 
10.0 


lOrf. 
10.4 
11,1 


lid, 
11.5 
12.2 


N. Y. currency. 


l.Oi 


1.2 


3.1 


Pennsyl. curr. 


l.n 


N. E. currency. 


lAi 


IS 


4.S 


55. G 


7.0 


8.3 


9.7 
12.5 


11.1 
14.3 


12.5 
16.1 


13.9 
17. S 


15,3 
19.5 


Georgia curr. 


1.8: 


1.6 


.5.^ 


57.1 


8.9 


10.7 


ShilUngs, 


Is. 


"Zs. 


3^. 


As. 


5s. 


6s. 


7s. 


Ss. 


N. York currency. 


12.5 


25.0 


37.5 


50. C 


62.0 


75.0 


87.5 


1 00.0 
106.7 


Pennsylvania curr. 


13.4 


2C.7 


40. J 


53.4 


66,7 


80.0 


93.4 


N. E. currency. 


16.7 


33.3 


50. C 
64.3 


66.7 


83.3 


100.0 


116.7 


133.3 


Georgia currency. 


21.4 


i2.9 


85.7 


107.1 


128.6 


150.0 


171.4 



Look for the pence or shillings in the upper lines, and 3rou 
will find below, m the line of the currency to which you wish 
to reduce it, the answer, in cents and mills. 
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A TABLE, showing the eoTnparative Value (in New Engkmd 
Currency) of the Pounds, SkiUings, and Pence, of English 
€md Scottish, Irish, Canadian, and nest India Curreneies. 



COUNTRIES. 


A PSItNT. 


A IHILLINO. 


A POUND. 




Value in N. B. 


Value in N.E. 


Value in N. E. 




currency. 


cunrency. 


currency. 




d. c nu **d.' c. m. 


d, c, m. 


England and Scotland, 


1 9 


22 8 


4 44 4A 


Ireland, 


3 


21 


4 10 2A 


Canada, 


2 


20 


4 00 


Jamaica and Bermuda, 


1 2J 


15 


3 00 


Trinidad, « 


1 


10 


2 00 


Barbadoes, 


1 ^M 


16 


3 20 


Tobago, 


1 04 


12 1 


2 4© 4 


Anti^a, 


9 


11 


2 22 2 



SILVER COINS. 

By a recent act of Congress, the following foreign silver 
coins are rendered current, and a legal tender, viz : — Dollars 
of Mexico, Peru, Chili, Central America, and Brazil, all weigh- 
ing 415 grs. each, and valued at 100 cents ; 5 Franc Pieces, 
weighing 384 grs. each, valued at 93 cents. 

Tne dollars restamped in Brazil, must not be of less fine- 
ness than 10 oz. 15 pwt of pure silver in the troy pound of 
standard silver, and the five franc pieces not less fine than 10 
oz. 16 pwt do. do. 

U. S. GOLD COINS. 

All gold coins minted previous to 31st July, 1834, are cur- 
rent at the rate of 94 cents 8 mills per pwt Eagle contains 
fine gold, 232 grs., and standard gold, 238 grs. — rvalue 10 dol- 
lars ; Half Eagle, fine gold, 116 grs., and standard gold, 129 
^.—5 dollars ; Qr. Eagle, fine gold, 58 grs., and standard gold, 
64j| grs. — 2 dollars and 50 cts. When not of these weights, 
at less values, in proportion to actual weights. 

FOREIGN GOLD COINS. 

The following gold coins, if possessed of the fineness and 
weight prescril^d by act of Congress regulating foreign coin, 
are made to " pass current as money, and to be receivable in 
all payments, by weight, for the payment of all debts and de- 
mands, fix)m and after the 31st day of July, 1834." The fol- 
lowing table exhibits the requisite weight and fineness. All 
other gold coins are not made a legal tender, but are raised in 
value 6} per cent above the old standard, and will command 
tbat advance at the mint na 
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8!^ THE CURRENCY. 

TABLE OF CURRENT GOLD COINS. 



NAMBS OF COUfS. 



W«i#4. 



yr 



ia dot- 
kr■,een(^a■d 
UJIb. 



Brazil. 

DobraoD, ..«.••.. 

Dobra, . . . . r . . . 

Johannes* • 

Moidore,* • . . . . 

Cru8a4o, 

Colombia. 

Doabloon, • . . . • 

EirflLAHD. 

Goinea,* ...... 

Sovereign.* 

Seven Shilling Piece, . 
France. 

Double Louis, cwned before 1786, 

Louis, 

Double Louis, coined since 1786^ 

JLiouis, 

Double Ni^eon, 40 francs, . 

Napoleon, . . 20 « 
Mexico. 

Doubloons, shares in proportion. 
Portugal. 

Dobraon, . 

Dobra, 

Johannes, 

Moidore,* 

Piece of 16 Testoons, .... 

Old Crusado, 400 rees, . . . 

New " 480 « . . . 

Milree, of year 1755, . . . . 

New Dobra, ....... 

Joannese, and double in propor. 

Half Joannese, 

*Piece of 12 Testoons, . . . 
« « 8 " ... 

Spain. , 

Quadruple Pistoles or Doubloons, 
1772, double and single, and 
shares in proportion. 

Doubloon, 1801, . . . 

Pistole, " ... 

Coronella, Gold Dollat, or Vin- 
tem, 1801, .... 



18 6 
18 
6 22 
16i 



8. 

759. 
401.51 



152.2 
14.8 



d. c. m 
32 70 6 
17 30 1 
17 06 4 
6 55 7 
63 8 



17 9 360.515 53 5 



5 8i 
5 2i 

1 19 

10 11 
5 5^ 
920 
4 22 

8 7 
4 3i 

17 9 

34 12 

18 6 
18 

622 

2 6 
15 
164 

19i 
17 6 

9 6^ 
4 15 

1 K 
1 



17 81 

17 9 

4 84 

1 3 



118.7 
113.1 

39.6 

224.9 
112.4 
212.6 
106.3 
179. 
.7 

360.5 

759. 
401.5 



152.2 
49.3 
13.6 

14.8 
18.1 



5 07 5 

4 83 8 

1 69 8 

9 68 8 
4 84 3 
9 16 2 
4 58 1 
7 70 3 
386 6 

15 53 5 

32 70 6 
17 30 1 
17 06 4 

6 55 7 

2 12 1 
58 8 



63 

78 
16 25 

8 76 
4 37 

1 57 4 
1 12 



37.2 

360.5 

90.1 



16 (^8 

15 63 5 

3884 



22.8 98 3 



• When this mark ocean in the above Table, there are halTes, as BaV Chtbtm, 
fce., and they are of value in proportion. 
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CLOTH MEASURE. 
Antwerp. 

100 Ells, or Aunes, equal to 74 Yards. 

Calcutta. 

] Cavid is equal to 1 Foot, or i of a Yard. 

England, Scotland, Ireland, and Canada* 

Same as in the ^nited States. This remark is also applicaUe 

to the liquid and dry measures of these countries. 

Hamburgh. 

100 Ells equal to 621 Yards ; 5 Brabant Ells (by which silks 

are generally measured) make 6 Ells of Hamburgh. 

Leghorn. 

4 Brasses make 1 Cane, which is about 21 Yards ; 100 Brasses 

. equal 64 Yards ; 1 Palm is 91 Inches. 

LIQUID MEASURE. 
Antwerp* 

5 Pounds of their weight make a Stoop ; 50 Stoops an Aum ; 

and 152 Stoops, a Pipe or Butt 

Portugal. 

4 Qnarteels^ or 1 Canado, is equal to 3 Pmts ; 12 Canados, or 
1 Ahnuda, is equal to 41 Gallons. 

Spain. 

An Arobe is about 4 Gallons ; 40 or 41 Arooes make 1 Pipe. 

ITRY MEASURE. 

Bremen. 

The Last is 80 Bushels. 
Hamburgh* 

83 Sheppels equal to 10 Bushels. 

Portugal. 

A Moy is 15 Fanagas ; a Fanaga is 4 Alquiers ; our Bushel is 
21 Alquiers in Lisbon, 2 in Oporto, and 2| in Figueras. 

Spain. 

16 Sulamines of Salt, or 12 of Grain, is 1 Faoega ; 15 Fanegas 
make about 8 Bushels. 

Triest. 

A Staro is equal to 2| Bushels. 

Russia. 

8 Chetwericks make 1 Chetwerf^ about 5^^ Bushda 
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USEFUL FORMS OF WRITINGS. 

Form of a Bill of Exchange. 

Portsmouth, N. H., April 1, 1882. 
Exchange for £650 sterling. 
At sixty days sight of. this my first of exchange (second 
and third of the same tenor and date not paid) pay to W. 
Richards, or order, six hundred and fifty pounds sterling 
with, or without advice from 

Your humble servant, 

JAMES JACKSON. 
Messrs. Corridon & Cutler, 

Merchants, BristoL 

OF NOTES. 
• Form of a Note by Person. 

Newburyport, April 1, 1882. 

For value received, I promise to pay to John Laird, or 
order,* three hundred and sixty-seven dollars, and twenty- 
five cents, on demand, with interest. Witness my hand, 

SETH BROOKINGS. 



$867 25. 



* A note 18 not n^otiable unless the words, or order, or the words, or 
hearer f are inserted. If it is written to pay J. L. or order, then J. L. 
may write bis name on the back side, and sell it to A . (or any one else) 
then A, who buys the note may call on Seth Brookings for the payment of 
the same, and i( he is unable, or neglects to pay it, A. may recover the 
same of J. L« If the note were written to pay John Laird, or bearer, 
then any person may recover the same of Seth Brookings. 

, Fwrther observations eoneerning notes. 
All notes are either payable on demand, or at a certain time moationed in 
the note ; ail notes payable at a certain time are on interest as soon as they 
become due, although interest is not mentioned in the note; a note pa^bw 
on demand, will draw interest after a demand of payment is made, if mter- 
est is not mentioned in the note. If the note is given for any commodity,— 
as com, lumber, &c., payable at the expiration 9f a certain time, and the 
signer of the note does not hold the article ready, or does not pay it at the 
time it is demanded, the bolder of the note is not obliged to take tiie article, 
b«t may demand and recover the value of die aiticle in money. 
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Another form of a Note. 

I promise to pay Aaron Kimball, or order, one hundred 
dollars, on demand with interest, after ninety days, for 
value received at Exeter this first day of April, A. D. 1882. 
Witness my hand, 

ROGER PERKINS- 



$100 00 . 

Form of a Note given by two or more per8on$ jointly and 
severally, 

Exeter, April 1, 1832. 
For value received, we the subscribers promise jointly 
and severally to pay Andrew Fairbanks, or order, one hun- 
dred dollars in one year from the date, with inteiCbl^ 
Witness our hands. JAMES RUSH,^ 

THOMAS SUTTON. 

9100 00 



OF RECEIPTS. 
The Jorm of a Beeeipt for money received on account, 

* Concord, April 10, 1832. 

Received of Isaac Se^all, sixty-eight dollars, on ac^ 
count. LEMUEL LOVEJOY. 

The form of a Aecetpt for an endorsement on a Note, 

Augusta, April 10, 1822. 
Received from David Goodhue, one hundred and eighty 
dollars, by the hand of James Osgood, which is endorsed 
on his note of June 12, 1832. 

W. SPEARE. 

The form of a Receipt in full of all accounts, 

Portland, April 10, 1832. 
Received of Stephen Hammons, six dollars, in full of all 
accounts. JOHN BIRDSEYE. 



yGoogle 



m« FOAMS OF WKaTlNGS. 

2%tf fwm of a Receipt in full of all demands.^ 

Kennebunk, April 10, 18S2. 
Receired of Lemuel Osgood, six dollars, in full of all 
demands to this date. £NOCH GOODROY. 

OF ORDERS. . 

Wateryille, March 10, 189S. 

For value receiyed,t pay to Stephen Hingham, ten dol- 
lars, and place the same to my account. 
To Mr.^Alfred Goodpay. ABNER DREW. 

ANOTHER FORM. 

-^ Watenrille, August 10, 18dS. 

For value received, pay Nathan Livingston, six dollars, 
and this with his receipt shall be your discharge.- 
To Mr. Stephen Skmner. LEMUEL NEEDY. 

FORM OF A NOTE, 
Given by an Individual^ wUh Sureties. 

For value received, we, the subscribers, George Wasoing- 
ton as principal, and Charles C. Pinckney and Henry Knox as 
sureties, jointly and severally, promise John Adams, to pay 
him, or order, Five Thousand Dollars in two years, with 
interest after six months. 

GEORGE WASHINGTON. 
CHARLES C. PINCKNEY. 
HENRY KNOX. 
Mt Vernon, July 19, 1779. 



* Ttiere is a distinction to be made between^ receipt given in fiiO of all. 
accounts, and one given Jn full of all demands, the former will cat of ac- 
counts only, but the latter will cut off all obligations, and prohibit the right 
of an action. 

t The words. Far vahu received, should always be mentioned in an 
order, then if A should give B an order on C for a certain sum of monqr, 
and C should not accept the order, B could sue A fmr die order«-And reoov^ 
cr tha same, as well as if it had been a note of hand. 
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BANKING. 

Banks are places of depoeite for moneys. Merchants pie 
enabled, by means of these commercial institutions (which can 
afford credit, and issue, as a representative of specie, their 
notes or bills), to buy and sell witii increased facilities. 

Banks are owned by persons called stockholders; and the 
business is transacted by persons chosen by them, as a 
President and -Board of Directors. The bank, having a 
deposite of specie, issues notes or bills to a greater amount 
than the total of their specie, and these notes are obtained 
from the bank generally in loans, and put into circulation. 
By these means the bank realizes a profit 

Merchants in business are in the habit of receiving from 
(me another, notes (m time, in payment for goods. When it is 
desirable to realize the money before the note becomes due, 
application is made to a bank for a discount. The note is sold 
to tfa^ bank for a less sum than the promisor a^ees to pay ; — 
or, in other words, the bank takes the note, and, after deduct- 
ing the interest from the date of the discount till the expira- 
tion of 3 days from the time it becomes due, pa3rs over the ^ 
money. These 3 days are called days of gracCy and the 
promisor is not bound to pay at the bank till the expiration 
of these days. In cases of oiscount, the person to whom the 
note is payable places his name on the back of the note, 
which is {sailed endorsing ; by which act he assumes to pay 
the note if the promisor uiould not pay it. 

Banks are also of great utility in large business places, for 
the safe keeping of moneys. Persons doing business in their 
vicinity usually deposite all the cash they receive from day 
to day. The bank clerks pass all amounts received to the 
credit of the persons depositing^ and pay it out again to their 
order. The following is a fonn of % Bank Check : — 



UNITED STATES BRANCH BANK. 



$50* 00 Boston; Feb. 21, 1835. 



Pay to . . . No. 5 or Bearer, 

Fifty Dollars. * 

To the Cashier. 
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The banks often require extra security, when they discount 
notes and drafts. This is called collateral secwHy. For 
instance, a person might possess a note payable from A. B. to 
C. D^ and endorsed by C. D. and others. But the bank, not 
being sufficiently acquainted with their credit, might require 
the person applymg for a 4iscount to give his own note, with 
an endoirser, for me same amount and time, as coUateraL 
Both notes are left, but only one paid ; because, if A. B. pays 
the note he gave, it renders the collateral note null and void. 
When a note is given as /collateral, it should be specified in 
the note, and the note, to which it is collateral, described. Col- 
lateral security may also be given in other kinds of property, 
by leaving the title deeds or certificates at the bank. ' 

Persons can secure to themselves the. ri^ht to pay their 
notes at any specified bank, by writing then: notes mus: — • 

For value received, I promise A. B., to pay him, or order, at 
the Franklin Bank, Boston, the sum of seven hundred and sev- 
enly-seven dollars and fifty-nine cents, in nine months from date* 

JOB HUTCHINa 

JSTew York, March 1^ 1835. ^ 

Merchants in one city or town, oft;en, after purchasing 
roods in another place, give the seller leave to draw upon 
Siem for the money at the expiration of the credit The 
following is a form of a draft : — 

» 59.00. Bostoriy Fcft. 24, 1835. 

Sixty days firom date, pay to the order of the cashier of the 
Merchants' Bank, New York, fifty-nine dollars, for value 
received, and charge to account of 

Your obedient servant, 

SAMUEL STONE. 
To George Rock, Merc^umtj JV*. F. 

A draft of this ^nd can be left at a bank in Boston, or 
elsewhere, for coUectUm, Collection will be made for a mode- 
rate charge. The draft is sent to the Franklin Bank, New 
York, and presented to Mr. Rock. If the amount drawn for 
be right, he acc&pts it, by writing on it, *^ Accepted, March l«f, 
or lOfA" (as the case mav be), and signing his name. A 
draft so accepted, is called an acetftance. When paid, the 
Cashier of the bank endorses it, which is a receipt Should 
the draft not be accepted and paid, it is sent back to Mr. Stone 
under protest, with charges. It is not proper or safe to pay an 
acceptance without the endorsements of (lie penon to WAom 
it is made payable, and to whom it is paid 
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SUPPLEMENT. 



CANCELING METHOD. 

By tins rnethod the popil is eaabled to ^Ire mtny 

JuestioBs in arithmetic, with less labor, and far less 
guresy than hj the old system. It is of great practical 
▼alue, and cto be adyantageonsly ero^oyed in the 
sdiition of roost ^^uestions that involve multiplication 
and division ; but it is more especidly applicable in the 
solntion of questions in Singh and Compound Propot' 
^Hon, and the multiplication and division of Fti^or 
tractions, 

Expuuf A7ioN.-^The principles of CamctUng ar^ vsry 
simple, and their aj^lication easy« The term implitti 
erasing or r^ecting ; and, in its arithmetical application, 
consists merely in rejecting or striking off Im fhctors 
from both the divisor and dividend, before performing 
the multiplication. It is, therefore, more particularly 
applicable to «uch questions as have a divisor and divi- 
oend given in factors. For example ; if the dividend 
.consisted of the factors, 12x4X^i snd the divisor con- 
sisted of the factors, 4X3X3, before multiplying, we 
coirtd reject the same or equal factors from both divisor 
an4 dividend, thus: 4 is found to be a fkctor in both the 
divisor and dividend ; therefore it may be rejected in 
bo#i ; also the 2, whroh is a factor in both ; then we 
hate only 12 left in the dividend, and 3 in the divisor ; 
and as 3 is found to be a factor of 12, it may be 
rejected from both, and there will remain 1 in the divi- 
sor, and 4 in the dividend; hence we have the solution 
of the example, and have obtained 4 for the quotient. 

The following is a convenient method of arranging' 
the numbers for operation. s 

Draw jli perpendicular line of sufficient l^ngth^ and 
pla<^ the dividend Hn factors) on the right of it, and 
eMI it the Une qf dtmdendi; then t>lace the divisor (in 
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factors) on the le^ of the san$e fine, ind callk the Une 
of divisors. The above question will stand thus : 

Line of Diritor*. Lineof Divideodi» 



Operation explained, — ^Re- 
jie,ct-or strike. off the 4 and 2 
from both the line of divisors 
and dividends, as they are foand 
in bci^h ; then aay, 3 is contaio- 
ed in 3, once ; sirii^e off the 
4 Cluotient. 3, and writo I at the left of it; 
also say, 3 b contained in 12^ four times ; strike ofif the 
18, and write 4 >l the right of it, as above ; draw 
a horizontal line underneath the whole ; set the product 
of all the numbers in the dividend,^ not rejected, under the 
line of dividends ; and do the same with those ia tlie 
line of divisors. In the above question we find 4 only 
Tetndibing in the line of dividends, and 1 In th6 Hne of 
divisors. Henee the quotient p¥ at^swer is 4. 

Ex. 1. Divide i36x8x5. 
By 12X16X6. 



Ex. 2. Divide 8X8X9X16X24. 1 

By 27X2X16X6X8^ 

Bx. a Divide 99X7Xl3xn>i'5. 
By 2§X22X7Xi5^X3, 

Ans 2^i 
Ex.4: Divide 8X4X3X9X.10X 12X2, 
By 40X6X8X2X4X12X3. 
An$..%. 



D'es. 


D'na. 


l^^ 


^^3 


^H 


i * 


1 ^ 


^ 1 


2 


3 



D'ES 

1 ^ 

1 

i 



An$. 1^*. 

D'bs. 
1 

4 
I 






3)16 

Am. 



54. 



PJLACTICAL QUESTIONS. 

Ex. 1. If a tax of $40,000 were levied upon 12P0 p^lls, 
wha^ would one ppll pay ? . 
, . In the so] ution of questions ot this kind^ the first thing 
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to he dpiK h CO re)s(iiro botli tbe ditideiid amd dhfisor 

HiJDO fcdprs, thus : 

Thia Rividead, 40,000=100X100X4,: 
And the I)ivi?or, l,200=:100x 4X3. 
The factors may now be arranged as beibre, and the^ 

operation performed : 



D'bs. 



D'DB. 



190 



3(100 



Ex. 2. Divide 151^00 lbs. of beef 
equally among an army, consisting of 
^ regiments, each regiment 7 compa- 
nies, and encb company 100 men. How 
much would each man have! 

Ans. 8 lbs. . 



Ans.$2Sl 



Ex 3. tf 45 horses were sold in the West Indies Tor 
tS900, what would km the average pric6 ? Aru. $220. 

Citnetling applied to Compound Fraetions^ and the MktlHpU* 
cfUion of Fr^tians, by Fractions. 

In arranging the fractions for canceling, tbe «chqlar 
Wist ke^p in mind tbe following prtnciplesw 

JVrs^ Tbe nameralor ofaf raotmi answers to the div^ 
idend in division. 

Second. TW denominator of a fraction answers to>the 
divisor in division. . , 

Ex. 1. Reduce |^ of f of 



9^ of 8 to a tfimple fraetioii. 



D'rs. 



18 



D'ds^ 



Ex. 2. Multiply } bjT f. 



D'rs. 
5 



D'ds. 
3 



^[Srzf , fins. 



118 . A^,8. 

From, tbe above examples we deduce tbe following 
rule for reducing compound to simple fractions, and tbe 
aiultiplicatioa of oi^e. fraction by another. * 

RvLK. Qbange bU wbole and mixed lUMnbers to improper 
ilraotioii&, axul then write down ail the namerators in. the tine eif 
dividends end all denominatom in the line of divisors, and ean- 
cel as in whole numbers. * 
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El* a WlMt is the ftkie ofj^offoffoffof^of 
24, when reduced % Amk % 

Ex. 4. What siiDpIe fraction is equiyalent to f of V 
of V of i of T^ of f of 9, of ^ of 18, of A of 2 1 

• Ans. 17J. 

Ex. 5. What ia the nlue of ^ of 1^ of ^ of 3f of 
18! Ans.lQ. 

Ex. 6. A man owning ^ of |- of ^ of -^ of a factory, 
•old i of f of $ of his share. What part of the factory 
did he sein Ans. ^\. 

Ex. 7. Multiply J of 8|, by f of 1^. Ans. 2^. 

Ek. & Multiply I of 9i by f of 17, .ins. 78|. 

Ex. 9. What is the product c£ ^ of i oi i oi MO, 
mttltipUed by t oC i 9f i^ of f of 76 ! Ams. 972f . 

DIVISION OF FRACTIONS BY FRACTIONS. 

RmLk. — Reduce ad! whole and mixed numben to improper 
fractioni ; then leare all the numeratora on tbe tide ^f the kme 
while the fiEvetiea ia ^Muad; ami traaafer aU'the danomiaatora to 
the opposite lide, and proceed as before. 



Ex. 1. IMfidefby f. Am. If. 
formed thus : "^^SSt^ 



This example is per- 



D'tfl. 



i 



D'rs 
4 



8 



D'ds. 



Arrange the divisor and di?* 
idqnd as in whole numbers; 
then transfer 4, the denom- 
inator of the divi<^end, to 
the left, and 3, the denomi- 
Then, as 



Ans. If. 1 
nalor of the divisor, to the right of the line, 
there are no numbers in this example that will cancel, 
we find the product of the factors in the dividend to be 
9, and the product df the' factors in the divisor to be 8 ; 
«nd dividing ^e^l^y the 8, obtain If for the answer. 

NoTS. — By inverting the divisor, two*ihirds, in the above *x. 
anple, as the rule on page 98 requires, the S beetdnea the de- 
aofiunalor, and 3 the nnmerator ; henee there is no real d^fwt- 
mu ia the arrangement of qneathms for dsrlaicHi and malti|>Iioa* 
tion. 
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Ex.2. Dmd» i of f by 
♦ of 5. 



D'rs. 



D'ds. 



D'bs. 



iMf 



f 






$2 



Ex. 3. Divide t^^ of ^ by ^jf of if. ^ns. Ij. 
Ex. 4 Divide J of f of f of * Hrf f of J of f by. i 
of f of f of J of A of iJ of if, 4ns. 2S. 



£i(. 5. Divide 12Xf X^ P^r's 
hgrl6XiX8i. 16 

Operation Explained. "»- 
Whole numbers when ex- 
pressed fractionally, always 
Uke 1 for their denominator; 
therefore the whole num- 
bers 1!^ ^ 16> when thus 



ID'da D'rs. D'ds* 

12 2^/10^^ 



^H 






65 

expreaeed, become nttoieraton» and must remain on the 
side of the line where they wer^rst placed ; also 2, the 
numerator of f in the line of dividends, is retained in 
that line, and 5, the denominator, is transferred to the 
line of divisors. The \ in the tkie of divisors is dis- 
posed of in the stoe way, by trAsferring 5, t^e denoai-^ 
inator, to the line of dividends. The 3f in the line of 
dividends, and 2^ in the li^e of divisors, are first 
changed to improper fhietions, and then their denomina- 
tors transferred to the opposite itde of the line. Then 
cimoel as before. 
Ex.6. Divide I of 



S^'*^ 



by * of «f 



Ex. 7. 
of IH. 



Divide 3f of 

by 8^ of 2f 

Am. ^. 






D'08. 

4 

84 



D'fcs. 



D'ds. 
t 1 



S6l36^>tt.l^. 
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Ex. a DivMe 6^X^X2^ by f X%XSf Ans. ^. 
Ex.9. What is the quotient of { of ^ of ^, divided 
by i of it of f of if of f? 'Am. 47f|. 

PRACTICAL QUESTIONS IN M^/LTIPLICATION ANDDIVI- 
SION OF FRACTIONS. 
Ex. 1. Case 1. Page 92. It is required to inulti|)]y 

Ex. 3. It is required totnultrply 2| by j- of |. Ans,\^. 

Ext 3. Multiply VSr by ^; » Ans^. f. 

Ex. 4. WUat c«bibal 4|ttaiitily of eartli B^^st be re- 
moviBd in digging a pit, 7^ feet deep, I2f feet long, tod 
4| feet wide 7 Ans, ^^ cubic feet. 

Ex. 5. Divide i of V by 7J Ans. ^. , 

Ek. 6. Divide 13^ of ^ by 3^ of 6. , Ans, ^,. 

Ex, 7. If 7if barrels of appieft^ooin 12^, wka4 ta 
the cost, of 1 barrel of the iq^ples ? Ans, $2^* 

Ex. £* At 4g^ dollars per yard, kov inranf ^airds of 
eldth.caii be obtMiied'liir24ti'doiliir^f Ans. 5f . 

^AJSCELINp APPLIED 1^ REDUCTION OF FRACTIONS. 
^ ' REDUCTION DESCENDING. 

Ex. 1. ilediic%.ity ^ * 9^^^ td D'rs.liydb. 
tbe fracti<^ ^f a penttf. , 4.fi^ ^i$\ 

Optraiim .Expimued, Enampl^ .^ I 

, vfk this rul^ are porfoimedby iB«(kipli-| \fifi 3 

cAOoo^ It muat'tteo be remoBtWred 
that frvictioqs ane «uiteipliad by mulii*| 
plying their numerators ; and that 



3 

pounds are redfi^d to pence by multipjjripig by. tfeO 
and 12.e Thereipre, to fedj^qe the abov^ example, 
place 1, jthe numerator, in the line of dividends, and 33(^ 
the denominator, in the line of divisors, 'and the multi- 
pliers 20 ^nd 12 on the rig^t of the line with the numer- 
ator 1. Then canceling, we have •f of a p^^Qoy f)r tke 
answer. 

From the foregpjng explanation we dedvi^ the foUow* 
ingtule^' to change fractions of a higher denomination 
to Tractions of a lower denomination. 
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ft2S 



Bole. — Write the numeratolr of the fraiction in the line of 
llmdends, and the denominator tnthe line of Divisorif ; ' then 
place all the roulti pliers between the j^iven detiomrii«tiotiaii4 
that into which it ii to be reduced, incladin^r the lower denomi- 
mXioni inihaiifte <if di^Wemto with the siQiaanitor, and oaacel 
aa before. 



D'rs 

9 ^^ n m 



D'ds. 

1 



Ex. % What part of a 
pouud is ^y cwt ? 

Ex. 3. Reduce ^ of a 
yard to the fraction of a nail 

Ex. 4. Reduce ygV^ of a poand to the fraction of a 
farthing. Ans, f . 

Ex. 5. R,e^uce -^2 ^^ ^ ^^"^ ^^ ^^^ measure to the 
fraction of a. (|aart. An$. \f 
Ex. 6. Reduce ^ 



0f ^ of 4 pouBda toD'rs. 
the i/aoiipn of a pen- 

Ex. 7. Reduce -^^s 
of a bushel to the frac- 
tion of a pint. Ans, f . 



i 

20 
12 * 



D'rs. 
3 



I 
I 



14 
20 



80tz=^^fl5. 

Ex. 8. ^ of a pound is \ of wba* fraotion of i 



^ineas T 



Ans. tV- 



Ex. 9. ^ of a £ound is -^ of what fraction of 7 
guineas? Ans.\. 



REDUCTION ASCENDING. 



Ex.1, 
pound. 



Reduce ^ f f a &rthing to the fraction of a 



5 

14 
12 

20 
1200 



D'ds. 
^1 



■••--T]nnr AuSa 



Operatwn explained, — Questions 
under this tule are performed by 
division ; an^ are the reverse of Re- 
duction Descending. As a, fraction 
i» divided by majtip^ring its denomi- 
nator, place 5, the denominator of 
the given fraction^ and its multipli • 
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era, in the lin^ of divisors ; and 4, th^ numerstor, m 
the line of difidenda ; then reducing it, we obtaiot xaVir 
fv the answer* 

To change fractions of lower into fnet|one of higher 
denominations, we haye the following role. 

RvLK. — PhKe the numerator in the line of diridendsy and the 
denominator with all the mdftiplieni between the mivtm denomi* 
nation and Ifaat into which if is to be reduced, in the line of 
dirieoray thtv proceed aa in t&e other caie. 

Bz. 3. Reduce f of a penny to the fraction of a pound. 



D'rs. 



5/( ] 



400 



jydB. 



1 



Ex. 3. Reduce- { of a graintroj to- 
the fraction of a pound, ms, -^J^xf- 

Ex. 4. Reduce xi% ^^ ^ '^ ^^ ^^ 
fractbn of a mile. An^, ggVs ' 

Ex. 5. Reduce f| of a second to 
the fraction of a day. Ans, ^Tp^^nr* 

Ex. 6. ^ ot n, penny is ^ of | of 
Ans. 4. 



how many pound's ? 
Ex. 7. What fraction of a guinea is f of a pound 

if MS. 4. 

CANCELING APPLIID TO SINGLE PROPORTION. 

Ex. 1. If a» tiian earns 9 4B in 16 dnys, how much doesh 
beearn in ^di^t 



Perfbnned by Proportion. 

days. days. $ 
Statement, 16 ^ 6 :: 48 



16)288(.tl8il»5,i 
16 

138^ 
138 



Bj CanctUfMf. 

D'rs 

day^ 1* /10 



[D'<fa. 
6 day* 



118 
Atu. tlS. 



Ex. 2. What ^ill be the Cost of 72 yards of cloth, at 
the rate of ^ 5 12 s. for 9 yards ? 
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Parfbrmed by ProportiqD, 

yds. yds. £ 
Statement. 9 : 72 



r Caaecliiiff. 



8. 

5 12 
20 



112 shU'gs 
72 ^ 

224 

784 

9)8064 
2|0)89|6 shUliDgs. 



;£44, 168. ^115. 

Ei. 3. If 1^ of a bush- 
el of wheat cost $ 2f , how lynk 
much will 60 bushels cost ? 



DVs, 



ydsi 



D'dsp 

£ B. s. 

5 12=112. 

;|;rji^2 yds. 



6|224=44|= 
Ans.£U,16B 



bo. 
Statement, 1-^ 



bu. 



2|. 



lA 



D'ds. 

160 



D'rs 

2 ?( 

1 

11^ 



2 




Am. $n$i. 
From4tae preceding illustralions we deduce the fol* 
lowing 

RULE FOR SIMPLE FROfOimOlf. 
RuLK. — Flaee the seeonci and third terms of the regular tfUte- 
mantt, or the two terms which are to be multipHed together, ia 
the line (^ diridepds ; and the first or remaining term in the 
line of dirisors, and Uien complete the aolntion as directed in 
other rules. ^« 

Kx. 4. If 7 pecsoDs be paid $8f for a certain nnuMiAl 
of laber, what ongbt 23 men to reeei? e at the same rntet 

An$. $90. 

Ex. 5. If i bushel of corn cost tV^ of a d(41ar, what 
lirill f of a bushel oost. Am. j|l}. 

Ex. 6. If 10|^ bushels of potatoes cosf $3^ how mftny 
may be had for $12^^ ? Ais. 39^ bushels. 

Ex. 7. If j[^ of } of a ship costs f of $16000, how 
much is ^ of i of her worth ? Am. $4571,42^f . 



Digitized 
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COMPOUND PROPORTTOW. 



Ex. 1. If 3 men can build 360 rods 
of wall in 24 days, how many ^ rods 
woutd 7 men build in 27 days ? 



Stttement. 3: 7) 
24 : 27 J 



360. 



lyrs, 



^Ai^9 



D'ds. 

7 



Ans, 945. 

Ej.'2. If 6 men build a*wall 20 feet long, 6 feet high, 
tod 4 feet wide» in 16 days, in what time will 24 men 
build one 200 feet long, 8 feet higji^ ^nd 6 feet thick ! ^ 



Statement. 24 

20 

6 

4 



16 



D'T9. 



4^0 



D'ds. 



8 

ip^ 10 



fi. 



Ans. 80. 



RDLX.-^Plaoe the tecoxKi and third lermg, in the regular state- 
ment of the <]tiestion, in the line of dividends, and the first terms 
in the Itne of divisors; then canoel, raottiply and di^vide, as 
befbra directed. 

tk. 3. If 98 lbs. of bread be sufficient to serve 7 men 
14 dtytf, how many days 4n\\ ^ Iby. serve 21 men f 

•^5. 3 days. 

Ex. 4. If 4 ntaMpend $m, gotsf 300 miles, what 
iasuffififient for the ex^ensie of 20 cpen and 1 boy 700 
MUe|, allowing th6 boy j- a man's expense? jins. $717,50. 

Ex. 5. A. received of B. $9 it>r the loan of $680 six 
months ; now B. wishes to hire of A. #1800, until the 
loan shall amoun^o'the same sum : How long may he 
ke^^?' jfti^. 2 mdtahs. 

Sx. #.> If M men in 12 days^ Id boors iong, caif build 
a wirll 100 ftet long, 10 feet high and 6 feet thick ; in 
how many .daars^ of 12 houcs *bftf , can 40 men boiM a 
wall 200 feat long, 12 feet high and 5 faet thkk V 
; . . A^. |5dajf8. 

Ex. 7. If 16 horses consume 84 bushels of ^ram in 
5M days, how many bushels will suffice 32 horses 48 
^ays? . jJn5. 386 busheb. 
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■ m«REST BY CANCELING, 

Ex. 1. Mrsi Form, What is the interest of $4Wy 
for 3 years, at 6 per ceitt t 

This question msiy; be eacpressed tbtre : 

Second Fqrm, What is the interest of 9400 for 2 
f6«rs, if the interest of $ 100 ^ 1 year be I 6 ? 

It is nour obviously a question involving ComJKKiInd 
Frof>ortion, and may be statecfthus : 



Statement. $100 
1 year 



$400 \ 
2 years J 



:: $6 



Explanation, — ^T he only difference 
in the two forms of the question, is, 
that the terms $100: and 1 y«ar, 



D'rs, 



year , 1 



D'ds. 
6 
4 
years 



S.m. $48. 
which are( implied only in the first form, are exprtssed ib 
the second. We have given the two^ hi order to ilkit* 
trate pluinFy the reason of placing $ 100 and 1 year in 
the Kne of divisors, in the solution of all questions in 
Interest. It will be seen that they are always the first 
terms in the proportion, and therefore must be arranged 
ii| the Ime of divisors, according to Cue rules of Propor« 
tiopu .: / i 



Bx. 2. What is the interest 
of $144, for 1 year and 8 
months, at 7 per cent ? ^ 



7 
, 5 JLp^ iM 12 
months |i^^0BicMilht 



84z=:16;80.. 
Ms, $ 16,80. 



Note. — If the time in the given 
qaestion is expressed in days or 
montht, the 1 year in the line of 
divisors must always be reduced to 
the same (Jenpminalion. 

&aLis.»-^Place the given r«A9 per cent^ .{itinelpal and tiin«« m 
the liae of dividends, aftd JKK), which may be either pQUods, 
dollars,' or cents, according to the condition of the question^ in 
the line of drvitors^ with the 1 year ezptessed in the sam^ie- 
lytfniaa^ou with the given time m tiie qutstion. Then oanoel' 
as before. 

£x^ 3. What is the interest of $ 16,24, for 4 years af d 
2 months at 4 per cent ? JSns. $ 2 J0,6^. 

Ex. 4. What is the interest of $ 75^ for I year, 3 
months and 10 days, at 5 per <5ent ? Ms,J$ 4,79,1^^. 
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Ex. 5. What k the interest of $26, fi>r 11 montlw ' 
end 19 i^jn at 6 p^. cent 7 Au. $1,15. 

Ex. 6. Whet is the interest el* $6,92 for 2 years, ft 
months and 10 days^ at 6 p«r eent per annam 1 

«Atj. $0,94,8+ 

Ex. 7. What is the imerest of $7$» for 4 months and 
2 4ej0, at 6 pef cent ? 4as. $1,52,5. 

Ex. 8. What is the interest of $87,19 for 2 years 
and 8 nnrnths, at 6per cent 7 Ai$. $11,77. 

Ex. 9. What is the interest of $386,19 for 8 yearn 
and 4 months at 6 per cent ? JIns. $193,09. 



MISCELl^AJNEOUS SAMPLES. 



Ex. 1. If f of a yard! IXrs. 
eosi jTf , what will ^ of i 

aneUEng^^eoiitl | 4 



D'ds. 
5 



IVs. 

7 



VAs. 
S 



715 



Ex.2. A merchant bought a 
certain quantity of velvet,and 
paid $ 7 for 5 yards. He sold 
the saine for $11 IbrJ yar<^ 
and cleared ^,00, by the bar- 
gain; hew many bales of 
129^ yardb each did he bay 
Ais. 9 bales. 

Ex. 



lyrs. 

1 % 









D'rs.liyds.l 

129^ 

9 

Jlns. 9. 
NoTx. The gain on the yard is 

V' i^^TO* 
If 4 men, in 2^ days, mow 6| acres of grass, 
bf working 8|^ hours a day, how many acres will 15 nien 
mow iQ 3f days, by working 9 hooVs^ a day ? w^n5..40ff . 

Ex. 4*. If 12 oanees of wool make \^ yards ef dolh, 
j- of a yard wide, how many yards, \\ wide, will 16 
pounds of wool inake ? Ai$, 22f yards. 

Sx. 9. How many cubic feet are there in a box^ 3^ 
feet wide. If feet high, and 14^ feet long? , Aii%. 57f. 

Ex. 6. What would 15g yards of cloth, 3$ yards wide^ 
at $ 3^ per square yard, cost t Ans. $ 136|. 
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Bk.7. Jtiot K yard cost ^ of a pomi, what will 60 
* yards coat, in dollars f Jims. $ 24a 

Ex. 8. If 0^ yards eoet $ 3, What will 91 yards o6stt 

Ai5. |4,«6,9+. 

Ex. 9. How many yards of lining, f of a yard wide, 
will it take to line a cloak 4^ yards long, and 1^ yards 
wide ? ^5. 7^ yards. 

Ex. 10. How many pounds of tea, at 8| shillings per 
pound, will pay for 5| cwt. of sugar at 6^ d. per lb. ? 

Jns. 43^ lbs. 

Ek. 11. What is the interest of. $ 450, for 6 nonlhs 
and aO days^ at &i per cent ? J^s. 9 13,75. 

Ex. 1% If f of a yard of cloth, J of a yard wide, cost 
f of a pound, what is the value of |^ of a yard, If yards 
wide, of the same quality f Ais. £ f * 



ANALYSIS. 

The term Analysis, in arithmetic, signifies the 
resolving^ or st^forating numbers into the parts or fac- 
tors of whi^h they are composed. 

This system of solving questions may be applied with 
advantage to a great variety of pra<ftical examples, both 
in arithmetic and the common business of life. It not 
only shortens the operation, but renders every step in 
the solution plain and intelligible. 

MENTAL BXEHCISES. 

Ex. 1. If 8 bushels of wheat cost $24, what will 5 
bushels cost ? 

Analysis. — ^If 8 bushels cost $ 34, 1 bushel costs I 
of $ 24, which is $ 3. Now it is obvious that 5 bushels 
will cost 5 times as much as 1 bushel ; and 5 times $ 3 
are ^ 15 ; which is the answer required. 

Not s.— In solving questions by the analjrtic system, first find 
the value of I, in the fiyen number, and then the value of the 
Bomber required. To the Forms for solving the various kinds of 
queslio&s or the followiag psfts, the learner's attentien it par-' 
tioolarly invited. 
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Bxrs. If etmrrels of fl(Mtr cost $-31^ what wtf lO 
barrds cost ! ^ Ana. $ 50, ' 

Ex.. 8. If am^earDp |86 m \% 4ay«, how aaacb 
will ke earn in 20 days ? Aos. $ 60. 

Ex. 4. If 5 yards of cloth cost $ 12, whajt will 8 j^^rdcF 
cost? 

ANitLTsis. — ^If 5 yards cost $J2, 1 yard costs J- of 
^ 12, which is $ 2f ; and 8 yards will cost 8 times as 
nUich us 1 yard ; 8 times $ 2| are % 19^; ^hich is the 
answer required. 

Ex. 6. If 13 men can build 40 rods of wall in a day, 
how. aaily rods can 20 men boild in the same time t 

Aos. 61^ rods, 
. Ex. e. If T^banels of beef cost $ 72,. how much will 
II barrels cost ? Ans. $ 1134^ 

Ex. 7. If 9 acres of land cost $ Xl% bow ^.much will 
6 acres cost ? Ans. $74f . 

Ex. 8. If 20 gallons of fiM^aeses cost $ 10, what wUl 
9 gallons cost? Ans. $4^. 

Ex. 9. If 12 yards of dodi coat % 48, what will 7^ 
yards cost? * Ans. $ 30. 

E*. 10. A ship's crew haVe pfoviiion sufficient to last 
8 men 10 months ;' how long would It last 6 men f 

Ans. % months. 

Ex. Hi A man hpught a horse, and paid $ 30 down, 
which was ^^ of the price; what did th^ horse cost*! 

AwAYLsis. — The question to be snked is simply this; 
$30 is ^ of #hat humber? If $30 is ^^, 4z \%\ of 
% 30, which is $6. Now, if <(^\p^^^ is 12 times J6^, 
which id $72, the price ^f the horse^ 

Ex. 12. A merchant bought a load of wheat and paid 
$25 in goods, which was'l^ of the whole cost; how much 
did he pay for the wheat ? r Ans. $ 40. 

Ex. 13. 64 is ^Q of what number? 
, Ex. 14. 81 is ySy of what number? 

Ex. 15. 5() is f of what number ? 

Ex. 16. 99 is \\ of what number ? 

Ex. 17. 63 is ^x o^ what number ? 
. Ex. 18. 3J) is ^ of what number? 

Eje. 19. 72 is I of what nvmber ? 
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Ans. 


SO. 


Ans. 


99. 


Ans. 


63. 


Ans. 


108. 


Ans. 


99. 


Ans. 


27. 


Abs. 


45. 



Ex. 20. How ibuny yards of clotlt^ at |^ per yard^ean 
bebougbt for^of $30? 

Analysis. — ^This question may be seated thus : .| of 
$ 80 are how many times (6? 

^ of $30, is $6, and f is 4 times $ 6, whic^ is $24; 
BOW $24 is how many times $^? 4 times'^. Hehce we 
have 4 yards for the answer. > 

Ex. 21. I of 56 are how many times 7 ? Aas. 6, 

Ex. 22. How many times $ in ^ of 84? Ads» 9 times. 

Ex. 23. tZj. of 88 are how many tirtes9 ? 

Ans..6time8. 

Sx. S4. A boy had 84 eta. pri^ea htm by his falb«f, 
/jtwl he paid f -of them^for 15: quarts .of oheFrries; ihow 
rnwah did. they cost him per qo«rt V Ans. 4 cents. 

Ex. 25. 32 is f of how maoy tiews 8? 

ANAtYjiis.— If 32 is ^^ I is i (^ 32, or 8 j iitd ^ is 7 
iimtk 8, or 56 ; aow 8 is eoetaifiediio B^, 7 times. Ans. 7. 

Ex. ^. 54 i^ ^xf of how many tim>s 12 ? Ans. 5. 

S«. 37. 77 b -^ of bow aiaBy tionrs 3a? Ans. 4. 

Ex. 28. 72 is ,^ (^ how many times 30 ? Ane. Bi 

Ex< 29. 80 is f oChow many times 16 1 Ans. ^, 
< Ex 30. 70 is Xp- of how many times 9 1 Ans: 5^. 

Ex. 31. A gentleman bought a quairtity bf goods, wskd 
paid $ 20 down, whi©h was f of the bill ; how many 
fiye dollar bills will it take to pay the balance? Ans. 2. 

Ex. 32 A man paid away $45, which was f of all he 
had ; he then laid out the rest in cloth at $ 3 per yard ; 
how many yards did ^he- obtain I Ans» 12 yarde. 

Ex. 3a § of 18 is ^ of what number? 
^ Analtsis.— ri of 18 is 6, f is 2 times 6, or 12. Now 
if 12 is f of a certain ntimber, ^ of that number is 3; 
aod ^ is 5 times 3, which is 15, the required number. 

Ex. 34. f of 36 is tV of ^vfaat number? Ans. 100. 

Ex. 35. I of 64 ^ f of what number? Ans. 28. 

Ex. 3flL I of 81 is ^ of what number? Ans. 88. 

EXERCISES FOR THE SLATE. 

Ex. 1. If 50 acres of lan4 oost $1000, how mtteh 
will 75 9Cf ^ cost ? 
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Bohvnom.^At 50 acres cost $ 1000, 1 acre wiH cost 
of $ 1000 ; and ^V of 1 1000 is 1 1000-^.50z=f 30. 
ow if 1 acre costs ^ 90, 75 acres will cost 75 times as 
/much ; and $20X75=$ 1500, which is the answer. 

Nora.*- We eaa ipr^ ii« partieolftr nile» ftr the tolatieit •f 
qaeitions by analysis ; and none are necessary. The seluilar 
should notice the solutions given, and analyze the questions fol- 
lowing in a similar manner. The slate should not be used, ez- 
eept when the numbers are large. 

EsL 2. If 80 horses cost $3600, how much will 56 
horses cost at the same rale t - Ans. $6000. 

Ex. d. A mad walked diOamiles hi 80 days. How 
far did he walk in 25 daysf ' Ans. 750 miles. 

Ex. 4. A drover bought 920 sheep for $ 960 ; how 
much «M he pay for 85 of themt Ans. $266. 

Ex. 5. 11^40 yards of cloth cost $ 160, what w^ 9St5 
yarda cost t ' Ans. $ 1900. 

Ex. 6. If 750 nsen reqaire 32^500 rations of bread, 
for a month, how many rations will a garrison of 1200 
men require f « Ans. 36006. 

Ex. 7. If a stage goes 84 miles in 12 hours, how far 
will it go in 15|' hours t Ans. 108} miles. 

Ex. §. If 12| pounds of tea cost $ 6^25, what wdi 90 
pounds cost ? Ans. ^ 15. 

Ex. 9. If 8 men used a barrel of flour in 32 days, how 
long wlil it last 4 men t 

S»Lt7TioN.-^If a barrel of flour lasts 8 men 92 dwf9, 
it will last 1 man 8.time8 32 days, or 256 days. Now, 
if it la^ 1 mm 256^ days, itiirill last 4 men only | a^ 
long; and 256 days -7- 4 =: 64 days, the required answer. 

Ex. 10. If 12 men can build a house in 00 days, how 
long will it take 20 men to build it ? Ans. 54 days. 

Ex. 11. If 6 men can do a piece of work in 9 days, 
how long will it take 2 men to do it t Ans. ^ days. 

Ex. 12. If f of a ton of coal cost $2,61, how much 
will f of a ton cost! Ans. $ 5,22. * 

Ex. 13. A man bought 8 yards of cloth for $56, and 
sold it again for $9 li fwtS^ How much did he ffain by 
the bargain! Am. $10. 
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Ex. 14. If f of a eord of wood costs 8 shillings, 
how much will f of a eord cost! 

SoLUTiO]^. — If f of a cord costs 8 shillings i will cost 
2 shillings, and f or a cord, will cost 5 times 2 or 10 
shillings. Now if one cord cost 10 s., ^ of a cord will cost 
^ of 10 shillings, which is If shillings, and r^ of a cord 
will cost 3time9 If, or 4f shillings, which is the required 
answer. 

£x. 15. If ^ of a ton of hay costs $ 14, what will | 
-of a ton cost? ^ Ans. $8f, 

Ex. Id If 6| bushels of beans are worth $5,50, how 
«rach are 20^ bushels worth ? Ans. $18,04. 

Ex. 17. If ^ of a lot of land is worth $ 42,12, what 
is the value of | of it? Ans. $29,41f 

Ex. 18. If 8 pounds of butter cost 7| shillings, how 
much will 50 pounds cost ? Ans. 48t^ shillings. 

Ex. 19. If I of a barrel of Flour costs ^4, ifhat is 
the cost of 6| barrels at the same rate 1 Ans. $ 83^. 

Ex. 20. If 13^ bushels of corn cost $ 7, what is the 
>price of 9|^ bushels at the same rate 1 Ans. 4|||. 

Ex. 21. If f of a jard of silk cost f of a dollar, 
what will f of a yard cost ? 

SoLUTioK.— «Since f of a yard . cost $ f , i will cost 
4 f , and I or 1 yard will cost 4 times $f^ or $ f. Now 
if 1 yard costs $ f , ^ of a yard will cost $ | and I will 
therefore cost 7 times $ }, which is f or 1 dollar, the re- 
quired answer. 

Ex. 22. If f of a bushel of apples cost $ ^^ how 
much will f of a bushel cost ? Ans. $ ^J. 

Ex. 23. A. owned ^^ of a ship, which he sold for 
:j|3650; and B. owns ^ of her, which he wishes to sell 
at the same rate. What must be B.'s price? Ans. $5256. 

Ex. 24. If ^ of f of a gallon of b^er costs $ |, what 
will '5^ gsdlons cost ? Ans. ^ 9^. 

Ex. 25. If f of a yard of cloth cost f of $ f , what is ; 
the price of 50 yards? Ans. $31^. 

1^. 26. If 7^ yards of satinet cost $.9§, how much^ ^ 
will 18^ yards cost? Ans. $ 23). 

Ex. 27. A man sold 15 cords of wood, at 12 stiilluig|» 

2fwp. 
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per cord, and took his paj in cloth a|i 9 shiObyi per 
yiprd. How many yards did ne receive t 

SoLirrioK. — Find the cost of the wood. Since I cord 
costs 12 8., 15 cords wi]l cost 15 times 12 s.^ or 180 s. 
It will take as many yards of dotbat 9 s. per yard ti» p«y 
fbr 180 s., as 9 s., the pfice of 1 yard, is contaMied 
times in 180 s. ; and 180 s. -4- 9 = 29> which is the* an- 
swer required. 

Ex. 28. How much tciee, at 12i cents per po«nd, 
must be given* fo^ 760 lbs. of sugar, at 8 cents per 
fyoundt An*. 4tof Jbs. 

Ex. 29. How rnanf r^ams of paper, at # 8,50 per 
recun, must be given for 50 yards of cloth, at $5,25 per 
jBtd t . Ans. 75 reaMs. 

Ex. 30. How muoh*tea, at 64 cts. per pound, rami be 
given for 2 cwt. of chocolate, at 32 cts. per pound? 
^ Ans. Il2ib6. 

Ex. dl. A man bought 74 bu8hd» of com, at 49} 
cts. per' bushel, and paid in oats at ^ of a ddkr per 
bushel. How many oats did it require? Ans. 125f 1 

Ex. 32. What is the cost of 480 lbs, of butter, at 12 
cts. per pound ? 

Solution. — It will be seen that 12^ cts. is ^ of a doL 
lar. Hence if 1 pound cost i of a dcllar, 480 lbs. will 
Cost 480 times $ 4, which i$ | ^^=1$ 60, the answer. 

Ex. 33. What is the cost of 1248 bushels of barley 
at 25 cts. per bushel ? Ans. $ 312. 

Ex. 34. What will 1872 bushels of wheat cost, at 6( 
cts. per bushel ? Ans. $ 1248. 

Ex. 3^. What will 1632 lbs. of cheese cost, at 6ict 
per pound ? Ans. $ 1,02. 

Ex. 36. What will a man receive for 360 bushels ot 
afmles, at 33^ cts. per bushel ? Ans. ( 120. 

Ex. 37. A. and B. entered into partnership. Ai fur- 
nished $200, M B. $iM)0; and they gained f 150. 
How much wasWch man's share? 

Solution* — Find the whole amount invested. $ ^00 
-i-(^ 300z=$ 500. If $ 500 gains $ 150, $ 1 will gain 
xiir of $ 150, which is 30 Cts. ; and if $1 gains 30 cts.,» 
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$200 will gain 300X30 cts =$60, for^A,*s share ; nxtd 
$300 will gain 300X30 cts.=$ 90, for B/s sfiare. 

Ex. 38. A. and B. buy merchandize amounting to 
• 160, of Which A. pays $ 90, and B. $ 70. They gaih 
by the purchase ^ 32. What is each one's share of the 
profits f Ahs* $ 18, A.'s share ; $ 14, B.'s share. 

Ex. 89. A., B. and C trade in company. A.'s stock is 
$ 240 ; B.'s $ 360 ; and C.'s $ 600. They gain $ 325. 
What is each man's share of the gain ? 

Ans. $ 65,00, A.'s share; $97,50, B.^s; $ 162,50, C's. 

Ex. 40. Divide the number 360 into 4 such parts, 
as shall be to each other as 3, 4, 5, and 6. 

Ans. 60, 80, 100, and 120. 

Ex. 41. What is the interest of $50 for 2 years and 
6 mouths, at 6 per cent per annum ? 

Solution. — ^The* interest of $ 1 at 6 per cent for 1 
year is 6 cts. ; hence the interest of $ 50 at 6 per cent 
for 1 year will be 50 X ,06=$ 3,00 ; and for 2 years and , 
6 months=:to 2J years, it will be 2J times $ 3,00, which 
is $ 7,50, the answer. 

Ex. 42. What is the interest of $ 250, for 3 years 
and 4 months, at 6 per cent? Ans. $ 50,00. 

Ex. 43. What is the interest of $75, fqr 4 years and 
8 months, at 4 per cent? Ans. $ 14. 

Ex. 44. What is the interest of, $9,98, for 1 year 
and 11 months at 6 per cent? Ans. $1,14. 

Ex. 45. What is the interest of $ 16,25 for 5 years, 
and 9 months at 7 per cent ? Ans. $ 6,54,1-f- 

£x. 46. If the wages of 6 men for 14 days be $84, 
what will be the wages of 9 men for 1 1 days ? 

Solution.— If the wages of 6 men be $ 84, for 14 
days, the wages of 1 man for the same time will t>e ^ of 
$&4, which is $ 14. Agaiq, if 1 man receives $ 14 for 14 
days, for 1 day he will receive ^^ of $ 14 or $1. Now 
if 1 man receives ^ 1 for 1 day, 9 men will receive 9 
times as much, or $9, and in 11 4«ys they will receive 
11 times $9=:to $99, which is the required answer. * 

Ex. 47.' If 8 men spend $32 in 13 weeks, what wiH 
04 men spend in 52 weeks ? Ans. $ 384. 

Ex. 48. If 6 men dig a ditch 34 yards long in 10 days. 
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how maoy ya^ds will 20 men dig in 15 daysf 

Ans. 170 yards. 

Ex. 49. If a man travels 320 miles in 10 days, travel- 
Ing 8 hours per day, how far will he go in 15 daysi 
traveling 12 hours per day ? Ans. 720 miles. 

Ex. 50. If 14 laborers can reap 84 acres in 6 days 

how many laborers must be employed to reap 44 acres in 

4 days? An& 11 laborers. 

' Ex. 51. If 3 conlpositors set 1&^ pages in 2i day^, 

how many will be required to set 69f pages in 6J daytl 

Ans. 6. 

Ex. 52. If a family of 9 persons spend $ 450 in 7 
months, how much would be sufficient to maintain them 
6 months if 5 persons more were added to the family ? 

Ans. $800. 

Ex. 53. If $ 100 gain $ 6 in 1 year, in what time will 
$ 900 gain $ 36. Ans. 8 months. 

Ex. ^4. A school teacher being asked how many 
scholars he had, replied that ^, ^, and ^ of his number 
added together made 35; how many had he? 

Solution. — First find the sum of the fractions }, |, 
and i, i=^t i=i> ^^^ i^^^ not changed ; hence we 
have i-|"l+i=i» which, by the conditions of the ques- 
ti(5D, is 35 ; Therefore, the question is this : 35 is ^ of 
what number? Now if 35 is J, J is | of 35, which is 5, 
and I, or the whole number, will be 8 times 5, or 40,which 
is the number of scholars in school. 

ProoF.— } of 40 is 20 ; ^ is 10 ; and i is 5. Now 
404-10+5=35. 

Ex. 55. A farmer being asked how many sheep he 
had, replied that ^ and f of his -flock would be 44. How 
manyliadhe? Ans. 60. 

Ex. 56, Two men, A. and B., having found a bag of 
money, disputed who should have it. A. said ^ the 
h i* h ^^ ^^^ money made $ 130, and if B. could 
could tell how much was in it, he should have it all ; 
otherwise he should ttave nothing ; how much was in the 
hag? Ans. $120. 

Ex. 57. f , i and -/^ of a certain number is 204 ; what 
is the number t Ans. 180. 
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Ex. 58. A person htFing spent ^ and ^ of his money, 
finds he has $30 left ; what had he at first ? 

Solution. — H"i=^2- ^^ ^® ispent ^ of his mon- 
ey, he must have ^^ — ^ left, which is ^ ; therefore ^dO 
is ^ of the amount he first had. Again — if $30 is ^, 
x^ is ^ of $30, which is $6, and |f will be 12 times $6, 
or $72. Ans. $72. 

Ex. 59. There is a pole ^ and ^ under water, and 15 
fSet out ; how long is the pole ? Ans. 90 feet. 

Ex. 60. J of a certain'number exceeds f of it by 6 ; 
what is the number t Ans. 80. 

Ex. 61. After a battfe, a general found that ^ of his 
army had been taken prisoners, ^ were killed, ^ had de- 
serted, ^ were wounded, and he had 1800 left fit for 
service ; how many had he at the commencement of the 
action ? ' Ans. 4800. 

Ex. 62. In an orchard of fruit trees, ^ of them bear 
plums, i of them pears, ^ of them cherries, -^ of them 
peaches, ^ of them quinces, and 42 of them apples ; 
how many are there in all, and how many of each kindt 

. C 360 whole number. 



Ans. 



Ex. 63. A roan being asked his age, answered, that if 
its if its i, and its i were added to it, the sum would be 
100 ; what was his age ? 

Solution. — ^We first conclude that his age must be 
some whole number, and express it fractionally. In this 
example we say his age is ^f ; now ^^ increased by its 
i, its i and its J=|j ; hence 100 is ff of his age. 
Again — if 100 is fj, -^ is g^^ of 100', which is 4, and 
4f , or his age, will be 12 times 4, or 48. 

Ex. 64. What nuhtiber is that which, being increased 
by its i, its ^, and its -jV* wiir be 352 1 Ans. 240. 

Ex. 65. 4 schoolmaster being asked how many schol- 
ars he had, said, if I had as many, i as many, and ^ as 



20 


bear 


plums. 


72 
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pears. 
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peaches. 
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apples. 
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many JDorOi I should have 264 ; bow many bad he ? 

Ans. 96. 

Ex. 66. A gentleman bequeathed an estate of $12,^00 
to his wife and son. The son's share wasf of the wife's 
share ; what was the share of each ? 

Ans. Wife's share $7031,25 ; son's, $5468,75. 

Ex. 67. What number is that which being increased 
bj its ^ and 16 more, will be 36 ? ^ Ans. 15. 

Ex. 68. What number is that, to which* if }ou add \ #f 
I of itself; the sum will be 391 Ans. 30. 

Ex. 69. What number is that, from which if you take 
f of f of itself, the remainder will be 56 ? Ans. 96. 

Ex. 70. A man being asked what his carriage cost, 
replied that if it had cost twice as much as it did, and 
$20 more, it would have cost $370 ; what was the cost 
of the carriage? . Ans. 175. 

Ex. 71. Three men are employed to do a piece ot 
work ; — A. can do it alone in 4 days, B. in 6 days, and C. 
in 3 days ; how long will it take all of them, working to* 
gather, to do it ? 

Solution. — In 1 day A. will do J of it, B. ^ of it, and 
C. J of it. :^|+^=:^ ; thus they all do^^of it in 1 
day ; hence, it will take them as many days to do the 
work as ^ is contained times in \^) if-f-A=H- - 

Ans. 1^ days. 

Ex. 72. A reservoir for water has two pipes to sup- 
ply it. The first will fill it alone in 30 minutes, and the 
second in 40 minutes; in what time will both, ninning 
together, fill it? Ans. 17| minutes. 

Ex. 73. A. and B. can do a job of work in 5 day^ ; A. 
alone can do it in 7 days ; in what time can B. do it ?. 

Ans. 17 J days 

Ex. 74; My horse and saddle together are worth $132, 
and the horse is worth 10 times as much as the saddle ; 
what is the value of the horse ? Ans. $120. 

MISCELLANEOUS EXAMPLES. 

Ex. 1. If If yards of cotton cloth cost 4fi cts., what 
will 87^ yards ^st ? ^ Ans. $21. 
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-^Bx. 2. 'A. Bwrdiuit owning ^ of a iresse], sold f of 
^18 share for $957 ; l^hat was ibe vessel worth at that 
Tate? -Ans. $1794,37,5 

Ex. 3. A nan, drmng bis geese to market, Was met 
by another, who aaid, ^^Crdod morrow^ master, with y6w 
bundred gee^e;" he replied, ^'I have not a hundred ; but * 
•if I had half M many more as I now bave» and two getse 
and a )kalf, I ahoald have a hundred -/* how many ba^ 
lie? Ans. 65. 

Ex. 4. A. ean doia pieoeof work in 10 days, and B. 
m 13 days; in 'what time can tbey do it, if they work 
together? A ns. 5^ days. 

Ex. 5. Divide $100 between A., B.and C, ^ that A 
tibaU have $4 more than B., and B. $3 more than €. 
Ans. A. has $37 ; B., $33, and C, $30. 

Ex. 6. A father, dying, left his^ son a fortune, ^ of 
irlnch be ^eiH in 8 months ; f of the remainder lasted 
btm 1^ months longer ; after whicb he had only $419 
Hk; what did his father bequeath him? Ans. $956,66f. 

Eix. 7. Three men purchased a lot' of land in eomplr 
ny. A* paid |; B., ^ of the whole ; and C, ^256; hbw 
much did A. and B. pay, and what part of the land had C.t 

Ans. A. paid .£597 6s 8d ; B., .£640; C.'s share is ^, ' 

Ex. 8. There is a fish whose head is 8 feet long ; bis , 
^ail is as k>ng as his head and half his body ; and his 
body is as long as his bead and tail both ; what is the 
length of the fish ? Ans. 64 feet. 

Solution. — ^The body is just half the length of the 
ifisb ; and as the fish must have some definite length, for 
•convenience it tnay be expressed by |^. Now if the bodff 
is half the length, it is f long, and if the tail is as long 
as the head and half the body, it is 8 feet more than f 
the length of Aie fish ; tberefore, this'8 feet of the tail, 
and the length of the head, which is 8 feet, must be the 
other' J <?f the fish; 8 fl.+8 fl.=16. If 16 ft. is J, | will 
be 4 times 16 H^ which is 64 ft., the length of the fisb. 

Ex. 9. A man driving some oxen, some cows, and scHne 
Aeep, being asked bow many he had of each sort, said 
that be had twice as many sheep as cows; three times 
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as many cows as oxen ; and that tbe whole namber was- 
80 ; what was the number of eash f 

*■ Ans. 8 oxen, 24 cows, 48 sheep. 

Ex. ] 0. A. and B. went i»te partner^ip. A. put in ^£45^ 
and took out f of the gain ; what did B. put in 7 

Ans.rf30. 

Ex. 11. A person being asked the hour of the day,, 
answered that the lime past noon is equal to f of the 
time to midnight ; what was the time of day 1 

Ans. <ftd minutes past 5i . 

Ex. 12. Whi^ number is that, a sixth, part of whi<^ 
oxeeeds an eighth part of it by 20 1 Ans. 480. 

Ex. 13. A post is ^ in the earth, f in the water, and 
13 feet above the Water ; what is the length of the postrl 

Ans. 35 feet. 

Ex. 14* A Ud expends 30 cents in apples and pears ; 
gtring a cent for 4 apples, and a cent foAS pears. He 
Afterwards parts with ^ hts apples, and^ of his pears,, 
tbe cost of which wss 13 cents ,- how many did he bay 
of each ? Ans. 72 api^es, and 60 pears. 

Ex. 15. A man spent ^ of his life in England, ^ ior 
Scotland, and the remainder of it, which was' 20 years^ 
in the United States; to what age did he live? Ans. 48 yrs. 

Ex. 16. If $100 gain $6 in 12 months, bow much 
would $800 gain in 8 months ! Ans. $32. 

Ex. 17. If 18 men can bnild 72 rods of wall in 4 daysy 
how many rods will 38 men build in 22 days ? 

Ans. 836 rods. 

Ex. 18. If 42| pounds of indigo be worth $87,62^^ 
what is the value of 192g. pounds. Ans. $394,31,2^. 

Ex. 19. A son having asked his father^s age, the fa- 
ther thus replied : "Your age is 12 years, to which if f of 
both our age|^ be added, the sum will express my age ;'r 
what was the father's age ? Ans. ^'2 years, 

t Ex. 20. A gentleman divided his fortune among his. 
sons ; to A. he gave $ 9, as oflen as to B. $5, and to C. 
but $ 3 as often as to B. $ 7 ; yet C.*s portion came to 
^ 1059; what was the whole estate? 

Solution, — He gave 0. ^ as much as B. ; and B. f u» 
moch as A. Therefore C.'s portkHi is f of E.% and K'b 
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{ of A/s. Hence, •l059-^3=9 353, aii4 this multi- 
plied by 7=$ 2471 , for B.'s portion. And $ 2471 -r5= 
9 494,20; this malti{died by 9=^$ 4447,80, A.'s portion. 
♦ 4447,80 + $2471+$ 1059 =$ 7977,80, the whole 
estate. 

Ex. 21. A., B. and C, talking of their ages, B. said his 

age was once and a halt the age of A. ; and C. said bis- 

age was twice and one tenth the age of both, and that 

the sum of their ages was 93 ; what wasi the age of each t 

Ans. A., 12 years ; B., 18 years ; C, 63 years. 

Ex. 22. Three persons can perform a certain piece of 
work, in the following manner ; A. and B. can do it in 4 
days ; B. and C. in 6 days ; and A. and C. in 5 days ; in 
what time can they all do it together ? 

Solution. — ^In one day A. and B. do ^ of it, B. and 
C. I, and A. and C. f 4+ J+JzzfJ. As the work is 
twice done, divide f^ by 2=:^^^, what they all do in 1 
day. Then }Jg-^^=3^ days, Ans. 

Ex. 23. A farmer having driven his cattle to market, 
received for them all $320, being paid at the rate of 
$ 24 per 01^ $ 16 per cow^ and $ 6 per calf. There were 
as many oxen as cows, and 4 times as many calves as 
cows. How many were there of each sort 1 

. Ans. 5 oxen, 5 cows, and 20 calves. 

Ex. 24. Divide 1200 acres of land, among A., B., and 
C, 80 that B. , may have 100 acres more than A., and C. 
64 acres more than B. 

Ans. A. 312. B. 412, and C. 476 acres. 

Ex. 25. There are three horses, belonging to 3 men, 
employed to draw a load of plaster from Portland to 
Augusta for $ 26,45. A. and B.'s horses together are 
Supposed to do f of the work ; A. and C.'s ^ B. and O.'a 
^ ; and they are to be pafd proportionally ; what is 
eacl^ one's share of the money t 

Ans. A.'s $ 11,50; B.'s $ 5,75 ; C.'s $ 9,20. 
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DEFINITIONS. 

1. A Pomt in the Mathematics is considered only as 
t mark, without any regard to dimensions. 

ft, A Line is considered as length, without r^^d . to 
teeadth or thickness. 

3. A Plane or Surface has two dimensions, lei^Uiy 
and breadth, but is not considered as having 4hicknes8. 

4 A Solid has three dimensions, length, breadth and 
thickness, and is usaally called a Body. 

5. A line is either straight, which is the nearest dis- 
tance between two Points ; or crooked, called a Curve 
Line, whose ends may be dtawn further asunder. 

6. If two lines are at equal distance from one another 
in every part, they are <^alled parallel Lines, i^hichf, if 
tontinned iilfinitely, will never meet. 

7. If two lines incline one toward anotler, they will, 
iC continued, meet, in a point; by which meeting is 
formed an An^te, ♦ . 

8. If one line falls directly upon anotlier, so that the 
Angles on both aides are equal, the Line, so falling, is 
called a perpendicular, *and the Angles so made are 
called right Angles, and are equal to dft decrees, each. 

9. All Angles, except right Angles, are called oblique 
Angles, whether they are acute, that is, less than a right 
Aitgh ; or obtuse, that is, greater than a right Angle. 

P.Iain figures, tjiat have morb t}ian four sides, ate call* 
ed polygons and may be distinguished thus : 

A Pentagon has five sides. A Nonagon has nine sides. 

A Hexagon has six sides. ' A Decagon has ten sides. 

A Heptagon has seven sides. An Undecagon has eleven sides. 

Aa Octagon has eight sides. A Dodecagon has twelve sides. 
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GEOMETRICAL PROBLEMS. 



PROBLEM I. 



To divide a line A, B into twaeqtudpmrtSi 



B 



i 

Set one foot of the compaflm 
IB A and opening them beyond 
the middle of the line, deflciiibe 
arches above and l^low tb« 
line; with the same exieiil 
of the compasses, set one fool 
iq the point B, and des«ribil 
arches crossing the former ; draw a line from the inter- 
section above the line to the intersection below the line, 
and it will divide the line A^ B into two equal parts. 



V 


y 


\ 


f^ ' - ' 


/ 


\ 


/ 


V 


V 


,• 


? 


/ 


/ 


i 




\ 



PROBLEM II. 



To erect a perpendicular on the point C.ina giten i<«(f . 



•D. 



Set one foot of ths 
passes in the given point G, 
extend the other foot to viy 
distance at pleasure, as to B^ 
•ri an4 wkh that extei^t maketlie 
— — xnarks £^, iMid £. Witii e<Hil^ 
^ ^ passes, one iaot in D, at Mly 

extent above half t)ie distance D, E, describe an anell 
above the line, and with the same extent, and one foot in 
£, describe an arch crossing the former ; draw a line 
from the intersection of the arches to the given point C, 
which will be perpendicular to the given line in the point 
C. ♦ 



PROBLEM til. 
To erect a perpend^ular upon t^ end of a line. 
Set one foot of the compasses jn the giveft point B^ 
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opea them to any confenient 
di^ace, and describe the arch 
C,^, £; set one foot in C» 

and with the same extent, cross D E 

the arch at D ; with the same y''^^ I *''^'v 

extent, cross the arch again / 

from D, to E ; then with one •' 

foot of the compasses in D, A C, 
and with any extent abore the half of D, £, describe 
an aroh a; take the compasses from D, and keeping 
then at the same extent, with one foot in £, intersect 
the former aroh a in a, from thence draw a Hne to the 
point B, which will be a perpendicular to A, B. 



PROBLEM ir. 

From m giv€n point a, to let fall c perpendietdar to a gwom 

Imi€ a. B. 

I 

Set one foot of the compasses in 
die point a, extend the otiier so as 
wO reach l^eyond the line A, B, and 
deaeribe an arch to eat the line A, 



B, in C and D ; put one foot of the a ^ ' ^"4tr'n U 

compasses in C, and with any ex-^ ^ E *^ *^ 

tent above half 0, D, describe an ^ 

arch ft, keying the compasses at \ j^ 

the same extent, pat one foot in D, ^'^ ^.v 

and intersect the arch b in b; b 
through which intersection, and the point a, draw m^ £,. 
the perpendicular required. 



PROBLEM V. 
To draw a line parallel to a given line A^ B, 



# 



Set one foot of the com- E 
passes in any part of the line, ^-""^'^ ^.-— **-.^ 

as at <;; extend the com- 
passes at pleasure, unless a 4 *; -n 
distance be assigned, and - 
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describe an arch 6 ; with the same extent in some other 
part of the linQ A, B, as at e, describe the arch a; lay a 
rule to the extremities of the arches, and draw the line 
£^ F, which will be parallel to the line A, B. 

PROBLEM VI. 

To make a triangle^ whose sides shaU be equal, to three given 
UjuSj an/y tw$ of which are longer than the third. 

^ Let A, B, C/be the three 

B given lines ; draw a line, A,'B, 

i) _^. at pleasure ; take the line C, in 

the compasses, set one foot in 
A, and with the other md^e a 
mark at B ; then take the given 
line B, in the compasses, and 
setting one foot in A, intersect 
g the arch C, in C; lastly, draw 
the lines A, C and B, C, and 
the triangle will be completed. 

PROBLBM VII. 

To make a square^whose sides shall he equal to a given iine^ 




Let A be the given line ; draw 
.a line, A, B, equal to the giveQ 
line ; from B raise a perpendien* 
lar to C, equal to A, B ; with the 
same extent, set one foot in C^ 
and describe the arch D ; also. 
^A'^' *N»^ with the same extent, set one foot 
, / in A, and intersect the arch D; 



lastly ,draw the line A, D, and 0,D, 
A I B and the square will be completed 
In like manner, may a parallelogram be conitructed. 

only attending to the difference between the length an« 

breadth. 
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PftOBLEM vin. 

> 

Ta ducribe a dreU^ which shall pass through any three gi^en 
* points^ not in a straight lin^. 

Let the three given points 
be A, B, C, through which 
the circle is to pass. Join 
the points A, B and B, C, 
with right lines, and bisect 
these lines ; the point D, 
where the bisecting lines 
cross each other, will be the 
centre of the circle required. 
Therefore, place one foot of the compasses in D, ex- 
tending the other to either of the given points, and the 
circle, described by that radius, will pass through all the 
points. 




MECHANICAL POWERS. 

The Mechanical Powers in common use are ^x in num* 
ber ; the Lever, the Wheel and Axle, the Pnlle7,\be In- 
clined Plane, the Wedge and the Screw. 

The Weight is the body to be moved ; the Power is 
the body thiUi moves it ; and the fixed point, which it the 
•centre of motion, is the Fulcram or Prop. 

THE LEVER. 

There are three kinds of Levers in use. In the first 
kind the fnlcrum is between the power and the weight. 
In the second, the fulcrum is aton^ end, the power at the 
other, and the weight between them. In the third, the 
power is between the fulcram and weight. 

Ex. if a man weighing 140 lbs. rest on the end of a 
lever 10 feet long, what weight on the other end will h^ 
balance, the fulcrum being 1 foot from the weight? 
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aft. lbs. 

Performed. 1 :9 : : 140 to the weight. 
9 



1260 lbs. Ans. 

Rule. — As the distance between the weigrhtand fulcrnm is to 
the distance between the power apd fuloram, so is the power to 
the weight, and the contrary. 

THE WHEEL AND AXLE. 

Ex. If the diameter of the axle be 1 foot, and the di- 
ameter of the wheel be 5 feet, what power must be applied 
to the wheel to balance 930 lbs. at the axle ? 

Performed. 5:1:: 9S0 to the required power. 
1 

5)930 

186 lbs. Ans. 

Rule. — As the diameter of the wheel is to the diameter of 
the axle, so is the weight to the power, and the contrary. 

THE PULLEY. 
Ex. In two moveable pulleys with 5 cords, what pow- 
er will support a weight of 100 lbs.? 
Performed. 5)100 

20 lbs. Ans. 

Rule. — Divide the weight by the number of cords that, r^aeh 
from pulley to pulley and the quotient will be the power. 

Or multiply the power by the number of cords, and the pro- 
duct will be the weight. 

THE INCLINED PLANE. 

Ex. The length of a plane is 3d feet, and its height 
6 feet ; what power will be necessary to balance a 
wtight of 200 lbs ? 
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Performed. ' 90 : 6 : : 200 to the required power. 
6 



30)1200 



40 lbs. Ads. 

Rvis.^Ai the length of the plane ii to the perpendicular 
heifht, 10 is the weight to the power. 

Or, aa the perpendicular height is to the length of the plane, 
•o is ihe power to the weight. 

THE WEDGE. 

Ex. Suppose a power of 50 lbs. to be applied to a 
wedge, the head of which is 2 inches broad, and the 
slanting side 12 inches long ; what weighl of force will 
be effected on either side ? 

Performed. 2 : 12 :: 60 to the force produced. 
50 



2)600 

800 lbs. Ans. « 

RuLX. — As the breadth of the head of a wedfe is to the 
length of its slanting side, so is the power acting against the 
head to the force produced at the sides, and the contniy. 

THE SCREW. 

Ex. If the threads of a screw 'be .1 inch apart, the 
lever by which it is turned 30 inches long, and the 
weight to be raised 2240 lbs. ; what power must be 
applied to the end of the lever sufficient to turn the 
screw t 

cii[. in inches, in. lbs. 
Performed. 188,496 : 1 : : 2240 to the power. 

1 



188, 496)2240C11,88 lbs. Ans. 

RuLS.-~As the circumference of the circle described by tke 
end of the lever is to the distance between the spiral threads of 
' thfi screw, so is the weight to be raised to the power which will 
raise it ; and the contrary. 
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A PRACTICAL 

SYSTEM OF BOOE-KEte , 

' FOR FARittERS AND MECH ANICS. 

Almost all persons, in the oidinary avocations of life, unless they adopt some 
method of keepinirihair accounts in a reir«<ar-miinner» wi he subjected to continu- 
ai losses and inconveniejices ; to prevent which,, the follow ins plan or outline U " 
cortiDosed emhraciti? the principles ol Book-Keeping in the most simple form. 
Before the pupil commences this study, it will not be necei*sary for him to have at- 
tended to all the rules in the Arithmetic ; but he should make himself acquainted 
with the subject of Book-Keeplnfr. before ho is suffered lo leave school. Avevr 
examples onk are given, barely sufficient to Jfive the earner a view of the manner 
of keepinK books ; it being intended thai the pupil should be required to compos© • 
Bimila rones, and insert them in a book atiapied to this purpose. 

Book-Keeoing is the method of recording business transactions. It is of two 
kinds — Single and Double entry : but we shali oiily notice the former. 

Single entry is the simplest form of Book -Keeping, and is employed by retailer*, 
mechanics, farme rs, &c. It requires a Day-Boot, Ledger, aad, where moaey li fre- 
quently received and paid oat, a Casb-Boofe. 



DAYJ^6bK. : 

This book should be a minute history of business trantactiotis. in the order of 
time in which they occur : it should be ruled with head lines, with bne column oq 
the left hand for post-marks and reterences, and two columns on the right, for dol- 
lars and cets The ownftr'3 name, the town or city, and the date ol the first trans- 
action, should stand at .the b^ad of the first page. It is the ctistom ol many, to con- 
tinue insertinirthe name of the town, on every page. This, however, is unnecei- 
sary. It is sufficient to write only .the ..yea r^, month, and day. at the head of each 
page, afler the first. This should be wntten in a larger hand than the eat nee. 

On commencing an account with ati iVidlrtdual, his place of residence should bo 
noted, provided it is not the same as that where the book is kept. It it be the 
same, this is unnecessary. As it often happens that different .persons bear tho 
Bame name, it is well, in such case, to designate the indiyidual with whom the ac- 
count is opened, by statinr bis occupation or-paiticular place of residence. 

When th.' conditions of sale or purchase, vary from the ordinary customs of the 
place, it should be stated. Every month, or ot\ener, the Day-Book should be copied 
Sr posted into the Ledger, as hereafter directed. 1 he crosses, on the left hand 
coffrnn.show that the charge or credit, against which they stand, la PO^ted,and 
the figures show the page of the Ledger where the account is posted. Some use 

'*Ev*l'ry'a^?de «fli??n'c™it*eT when a note is taken, should be immediately 
charged, as iiis always unsafe to truit to memory. Also, all labor pertorin_er1,or 
any traiisactioiw whereby another is mmte mdehted to us, shoul.l be immediatdy 
enlenMloiithH DKy-B»H>k. Iffar.ners and mechanics would strictly observo this 
ruin, they would not onty save many uuarreU, but much money. In this respect, at 
least, ffifow the example of Dr. FrrtrrfcUn,who nover omitted to make a charge, as 
go^it w^'be dgJe. Nav« a^fet » 9hm^ tiU to-wpnow, when it c^ be made 
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BOOK-UHUPINOJ 

FORM OF A DAT-BOOE. 



Edward L. Peckhah. Botton, Jan. 1, 1829. 



1 X 

1 X 

2 X 
2 X 

2.x. 



•It , 



•rlf , 



8 X 



James Murry, Jr.^ Dr. 

To 1 gall. Lisbon Wine $1-92 

>» '6 yds. Calico, a 37^ oti, ...T^O-v- 2*96 
•' 2 yds. Broadcloth, a $4-50... 9'Od 



Robert Hawkins, Blacksmith Dr. 

To 217 lbs. Iron, o Sets 



Thomas Yeomans •<..•> Cr* 

By Cash 

3- 



JirchihaXd Tracy ^ Salem, ^ ^^' 

To 1 piece Broadcloth, containing 29 yds. a $3 
per yd., 90 days' credit. ...*...* 

— ■ -• ■ : ^'H ! '.' - ! . ' . . — ' — 

James Warren^ Wartland, . ; * . . ^ . . . . . • Dr 
To 1 cask Nails, 225 Ihs., a 8 cts. . . ►....,..». 

Cr 

By 37 lb*. Cheese, a 10 cts. $3-70 

" 41 lbs. Feathers, a 70 cts 28 70 

Balance to be paid in Co^, a|i market price. 



Isaac TkomaSf Brattle Square, Dr, 

To 32 gall. Molaases, a 50 cU 

4- 



William Angell, Roxbury: , Dr 

To 300 lbs. Pork, a 7 cts.... $21 00 

" 30 bu. Corn, c^ 45 c,ls. . • . . .^ . . . ,, ...... 13.50 



■" ' 1 ' * i-rt ' ■' ■ -•' '■■•■■■■■■" .-■ ....-.- . — rz — 
Samud SfOTW, . . . .^ . , Dr, 

To 50 lbs. Harness Leatjier, fl 30 cts $1500 

"7 tons Hay, a *10*...-...fci 7000 

' 5- ■ I II,. J .-1 .J ['.,] . 



Georffe' Carpenter^ , , . , .;, , , . . . .•••.... Dr, 

To 17 Brooms, a 12 cts.. J... ........ .--.$2*04 

»'7 1bs. Butter, « 20 cts.. ...... •...,♦.,... 1-40 

U lbs. Ciicc3e, a 10 cts. ...••.•.., '40 



1» 
17 

36 

00 

op 



32 40 



34 



85^ 



50 



<X>- 



81 
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MEttCANTILE FORMS. ^\ 

MERCANTILE FORMS. 

No. 1. NegothbieWdle. 

^78 50. Boston, Jtfay 5, 18^. 

6n denilLxld, I promuie.tQ {uif Catsiuds) LorHkiei br cnrder> seyv 
enlk-eighi dollars £% jcl^tLti„ with intereit, ^c^o^ue: received. * 

JAMES HONESTUS. 

^o. 2. .' iNoUpayabletqJB^arerv , J .: 

$46. JBcwfai?« 5g^- 17, 1827. 

ilk montiwfrom-date, I ip^oXkiiiBi^ lb piy A. Bijldr Bea*er,;^rl* 
dollara, for y a ln e w c^ i rc d .- . --8iMEOy PAY WELL. 

N6. 3. ....... . . .^qi^. 6y.'(w Pergong^ ; : ^ - 

1^555; ...,..; B^Zmi, Oa.28, t827. 

For valtui it'eeeiredi ^ jdlnlly ftiii AfeVertally j^i-bmisfe fo p>3r 0- 
D.| QT ord^r, on-dennrndj l^'t6 hundred dollar?, Wiih interest. 

HORACE WALCOTT. 

James HART. 

N6.4. ;..*;;.. ..JVpfeoeBaitA:. V : 

ligpT J?a*to», JTei* 25, 181k 

Nmety-^Fve dayi from date, I promise to pay Thomas Andrews, 
or order, atlh^ PhoBoix-Bank,* one hundred and fifH dollars, for 
value received. iOllN feETNOLPS. . 

Rsmarks relating to Notes of Hand. 

1. A negotinbfo note is one whtrh is mtide paynblc to A. H. or orrfcr,~!t ia other- 
■wise, when Ihi'se words are omitted. 

2. Jly endorsing a note is unriersttmtl thatttie "person to whom it is payable writoi 
his name on the back.oiMt- I'or addJtiooal security, any other person may after- 
ward!* endorse it. . « . 

3. If the note be made payable to A. fl, or ordeTf (see Jvb. 1,) then A. B. can aell 
eaid note to whiftm he pjepses, provided he endorses jt, and, whoever buys snid note 
may lawfully demand payment of tne'siijner of the note; and i( the pinner, throni(h 
inability, or otherwise, reTHi^eeto pay said note* the purchaser may lawfully de- 
mand p.tymeht ef the endorfter. 

4. H the note he *ma*de'pay6hIteto A. B. or J5«flr«r, (see JV*o. %} then the signer 
only i>i restNmsinle to any.one-wiio nruiy purchase it. ... 

5. Unless a Ofite be written payable on some specific foture time, jt sliould be 
written on detmnd ' hot «lfo\i!a the words on deihartd be Omitted* the note is guppo- 
Bed to be recoveraWe by htw.. - . . 

6. When a note, tiayable at a future day, becomes dne, it is considered on interest 
from that time till paidj tlioo^h no mention be made of mterest. 

' 7. No mention need be matfe in a note of the rale of interest : that particular is 
•ettled by law, anfl will be collected according to the laws of the State where the 
note 19 dated. In some Ptates, it is 6 per cent.; in others,?. 

8. If two persona jointly anil severally (see Ab. 3) sit$n a note, it may bo collect- 
ed by law of either, 

9. A note is not valid, unless the worth for value received he expressed. 

10 When a noip is ^ivco, payable in any article of merchandise, or property other 
-thanraoner, deliverable on a specified tinte* such articleji should be tencfered in 
k>ayni4litat uid time ; olfaer^ke the holder of the note may demand the value in 
money. 
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BOOK-KXEPING. 



Jan. 9, 1829. 



[3 



2X 

9 X 
2 X 

IX 

2 X 

3 X 



Isaac Thomas 

T*ae yds. Caltco^A 82 ete... «,.....« 
75 yds. brown Sheetihg,,^ 14cte.* 



..Dr. 

.fiieo 



By order on Goodrich & Lord, fi»80. 



Cr, 



^€SSB Mitealf. . 
To GOO pr. Men*f Slioesi a d5 isto . 
10 



.Dr, 



Thomas Yeomans. 
To 3 bbli. Floor, a 9-5a> 



.Dr. 



Robert Hatohins Dr, 

To 120 lbs. BUftfre4 Steel, a Sets. *...,. ^-601 
" 100 Iba. Rusfda Ijron, a 5 cte, ..,.....- 50(J1 



James Mtarry^ Jr, 

To 10 Iba. Saw, a 1 1 ct». . . . 
«• 20 lbs. Coffee, a 15 cts. ... 
** 6 galls. Molasses, a 37 cts. 



.Dr. 
.$110 
. 300 
. 2^2 



William 4ngeU. .i.. .., . . . 

3y 200 lbs. Lard, a 6 cts.. . . 

» 350 lbs. Bacon, a 12 cts.. 



..Cr, 
.«12,00[] 



^12^ 



200 



James HammondM.* ••• 

Tol bbl. Fkmr^..i. 

«« 3ba. Coni,a^cts........ 

" GgaUs. Wine, a $1-25 

*( 3 n>8. CoiOTee^ . a 16 cts. . * . . . 

" 4bu. Salt, <^70ctf • 

« 1 Ib.Y.H.Tea. .......... 

" 3 yds. Broadcloth, a $2-50. 
" 12 yds. Shirting, a 19 cts. . . 
•< 14 lbs. Sugar, a 12 cts.. . • . . 



..Dr. 
.$10*001 
.• 1"^ 
..■ 7-501 
.. 48 
.. 2-80 
.. 1-25 
.. 7 50 
.. 2 28 
.. 168 



21 
12 

1475 

28 



14 



cts. 

50 
60 
00 

50 
60 



6 32 



54 00 



35 



44 



LEDGER. 

This book k mod to eolleet tiie aoatlered tceoante of the Day-BooIi« tnd to sr* 
i«nf«>lith«t relotegtoeaoh indhridaal into one raiMurate stat«inent. l^e boai- 
»0M^ collectinff theMaecounti fWna the Dtty-Book, and writing then ioilkS>LM> 
(•ft ia called pesUng. Thii ihoald be done onoe a monthf or onener. Debts 4m 
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fy om o thgnt, a^ entered npm th^ Dar-Book, are placed on UMaide of Dr, : what- 
ever 19 on the Da3'-Book as nue to another, in placed on the fiide of Or. • 

When an account i« noHted.the pave of the Ledger, in which this account ia 
l^eptj, is written in the leit-hand column or the Day-Book. 

^verjr Le^g^r ih^Otd hfive sn atnhabettcai Index, where the mMmeaef the eeveral- 
mrsonff whuee accounts are kept in the- Ledger, should be written, and the page 
DQled; , . .. 

When one Ledger h fi^U, and a tie# one is Opened, .the acAMwtp in the former 
ahetiM be all balanced* and the balances traasferred to the new Ledger. 



ExpiantOwn of the Ledger^ and the manner of posting 

It wil bo ^i:t:\i (i*<ii I lit: iiiiiiu^ iji jtihit:^ Jlun-i/, J„ii. :A,uaU fir«t on the Day-lJook: 
of course, we sltnll po^t his uccouiil tir^t. We enter bU oame on the first page of 
the Led^or, in a larfire, fair hand, writing Dr, un the left, and Qr. on the (ieht. At 
the top of ihe left-hand column we enter (he year, unddr which we write the month 
and dav when tlie first charii^e was made in the 0iiy-Kook,and in the iiext column 
tjie paife of the Day-Book where the cliririje stands, Tlien, ns there are several ar- 
ticles in the first charge, instead of 9pecif> m? each article, as in the Day-Book, we 
merely say, 7 » Sundries, and enter the amount in the proper columns- 'J'his charge 
beini? thus posted, we write ihe page of the Lerlirer, viz. 1, in >he left-hand column 
of the Day-Book, at>d opposite to it a X, to show more distinctly that the charxe is 
posted. We then pass a frnwcr (-arefully over the names, till we again come to the 
name of Jttmw Murry, Juu^ Which *>e find on the second page ; but, as this ia tred-^ 
it, we enter it on the credit side, with the date and page ifi their proper columns^ 
We then enter the Ledger p;itfe, and cross as before, and then proceed again in 
search of the same name, until every charge and credit is tranr*ferred into the Led- 
ger. The next name is to he taken and proceeded with in the same way as the 
first ; and so continue till all the accounts are posted. 

As it is uncertain l)aw extensive an account may be when once opened, it is bflt- 
ter to take a new page for every name, until all the Ledger-nages are occupied. By 
this time, it is probable, many accounts will have been settled ; we may then enter 
a-second name on the same pages, and so continue till all the pages are full. 

Whenever any account is settled, the amount or the balance is ascertained, and 

ihe settlement entered in the Ledger. The settlement may al^io-be entered in th6 
)av-Book-, and many practice this, although it is not essentially necessary, Hut it 
IS essoiilially necessary tliat one, if not hnth the books, should show how every ac- 
count is settled, whether by cuHh, note, order, goods, or whatever way the amount 
orbalanc is liquidated, . . , , - . r . -l l 

N B.— In maktuK out bills, the Ledger is used aa a reference to the charges m 
thebay-Book, which must be exactly copied. 

FORM OP A LEDGER. 



Dr. 



James Murry^ Jun., 



Cr, 



- 1829. 

Jan. ] 

»« 10, 



111*0 dundrfei. 



18 
•19 



49 



1829. 
Jan. 5, 

is; 



By Corn and Oata 
-^« Caah to bal. . 



13 
5 



Dr. 



Hobert Hawkins^ 



1899. 

Ju. 1, 

«• 10, 



Xo Iron.,... 
^* Sundries. 



17 
14 

•si 



1629. 
Jan. 6, 
12, 



By Work 

»^ Note a 40 dsya 



Cr, 



•31 



fioe 

2^96 



96 



y Google 



824 



BOOK-ltEenNCl. 



Dr, 




Thomas Yeomam 


f» 


Cr. 




Jan. 7, 


8 
3 


To Corn 140 


00 
50 

50 


1^. 
Jan. 1, 


By CMh, 

»*Cli'k,fi»rb«l. 


92 
il68 


75 


- Flw» «8 

il68 


75 



Dr. 




Archibald Tracy 


» 


Or. 




It29. 


1 ToBroMlcIotk... 

B «« BmdriM 

I do 


27 
8 

$138 


c 
00 
00 
48 

48 


1829. 
Apr. 2, 


By Cavil.. •.....• 


?« 


48 


1m. 8 








y Google 



BOOK-KECPI^O. 



325^ 



Dr, 



Jesse. B., Sweety 



Cr, 



•1829. , 
Jmn. 6,UTo 



*« FiA, 



=?= 



112 



1^9. 
Jan. 5,1 1 



Bj^Oash 

OMk,to balw 



i 

15 
185 

l!il^ 



04. 

14 

— 

100 



Dr 


Jesse Mctealf, Cr. 


1829. 
JftU. 5, 


2Tq Sundries..^.. 
8 « Slioet 


• 

300 

475 

$775 


e. 
00 
UO 

00 


1829. 
Apr. 7. 


ByhUi Check- 


1 • 
775 


e, 
00 


Dr. 


James Hammond, Cr. 


Jan. Id, 


3T0 riandrtc...... 


%t. 


1829. 
Jan. 80, 


By Oip*r on Brown 
A iTea 


as 44 



Index to the] Led^^er. 



a: 



Page. 
Anf ell, William.:".;.;:., " 

\ . ..a 

Carpenter, George • • • ^ . 4 * . . .S 
H. 

Hawkins, Robert 1 

llammQnd, Jamet..., 3 



•««r^^##« .J 



Murry, Jamet, Jr 

Metcalf, Jesse 31 



S. 



Page. 

Sweet Jesse B.. . . ; . .* .3 

Stone Samuel. 2 

. . .. T. . -, ;; 

Thomas, Isaac 2 

Tracy, Archibald 2 

W. 

{Warren, J4mes •. ;2 

. . .' Y. 
Teomans, Thomas 2 



CASH-BOOK. 

Thli book rQOords th« payments and receipts of cash. , 

It is kept by makin'r cash Dr. \o what ts received, and Cr. by whatever is paki 

At the end of every day or we;ek, as may best suit the nature of the business, tho 
cash on haodiscouritfed.and entered on the Cr. side. ^ ^ ^ . ' 

' If there Is no error, this will make the sum of the Dr. equal to that of the Cr, 
A lMl$S«a la ikon sirack^And the cash on hand carried again upon the Dr. side. 
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9S» 



BOOBrKI&BPINa. 



Dr. 



POftM OF h CMm-BOOSa 



€V. 



J827. 
Jan. 1, 

2, 

3i 
S, 
4. 
5, 
6, 



To cash on hand . . 
*' J. Thnrapnciii.. 
" J. Hart, paiJ accH 
** H.FaUner, on note 

" 8. >novrdoiii 

" J. Mervin on acc'i 
'* S. Crane. 

Sales of Merchandise 

Cash on hand 



1827. 
Jan. S, 



ftir> 
aldS 
r 5 



By rent of Store ft»r 
one. quarter, pai ' 
Thomas Taylor 
** Paid note to R- } 

Tnuch«r J 

" Fumily expennea. 

** Merchandise bU / 

of T. thamor... J 

Oavh 0Blidiid...*«.*< 



Co' 



62 50 



127 83 
27161 



614 



27 



550 65 



13Si 



86 



Form of a BUI from the preceding work. 
Mr. Janaes Muriay, Jun. to Edward L Peckham,,, pr^ 



1889. 

Jan. I. To I gran. L»6oh Wine. ...«.«•»... ^. . ^,$t'^ 

(i ct u 6 yds. Calico, o 37i cts 2-25 

c( 44 44 2yds. BroadjBloth,af4-^0...... 9-00 



«< 10. ^' lOlbs. Suffar, allcts ,...110 

«» " " 6 galls. Molaases, it 37^ cts 9-25 

" " *♦. 201b»..Coffae^al5ct^.. 300 

" 12. ** 6 IbiJ- Raisins, a iO cts « i . . .1-20 

ct 44 « 5gdll8. Currant Wi:iiife,ii 75. cU.>^««... ^21^75 



13 



17 



63$ 

495 



Cr. ^ 

«» 5, By 20 bu. Corn, a 60 ctor.. . . . . . .-.• •.-. .... .12^80^ 

C4 4r 44 4' j>u. OaU, a 40* cts • . . .1-60 

«« 15. " Cash to balance. .^^.<.«^^^...,^^....,....*. 1067 



Errors Excepted li 

Boston, January 15, 1829. EDWARD L. PECKHi 



^ 



47 



Second Form. 
Mr. JessQ JferCc^tb B, L> Peckham, 
1829. 

Jan. 5. To 20 Calf-Skins, a $5 

44 44 44 50 Dried Hides, a $4 

" 9. ** 500 pair Men*s Shoes, a 95 cts 



Dr. 



ioo;ao 



200 
475 



Received payment, by his check on N. E. Blnk. j^775 
Boston, AprU 7, 1829. EDWARD L. PECKHAM. 



OO 
00 

00 



y Google 



2] 



BOOK-^BPINO. 

Jan. S.ASS^f 



227 



I Jesse B, Sweety- Meiidon, . . .'^ « . J 



By-Cashv. 






» >< 

2 X 

1 X 

2 X 

8 X 

2 X 

8 X 



J«we Metealf, Tanner Dr. 

To 20 Calf-SkinB, a $5 $10000 

" 50 Dried Hides, a |4 . . ..... ^^'^ 

•60dayi<'*credit/- ''.•:;:' 



James Marry ^ Jr ".'.'... . . 
By 20 bu. Corn, a 60 cts.. 
.^ 4 (>a. Oats, a 40 cts.. . . 



. ^»mes Wivrt^^ * i. . - , ^ ^j. k*-* % • i» v» * ^ * • *:.• -^r-f 

l> p;^ bjo. P^i^; tt 60 cts , . ^ . ^.. , . . . . . 

Archibald Tracy.. .7,? • - r ^r, 



O^ts 



. . 20000 



$1200 



-W. 



To 1 cord Woodv. . . .'. .♦'• • <.►;♦ • * 



#600 



27 
16 

aoor 

13 
14 



.u 



..6V^ 



JRoiert Hawkins 

By shoeing my horse.;.. «.^ $2*00 

»^c .^'^i< Oxen.. ;.:.,v:;V.. ..;;:. 300 



Samud Stonet, .--**.... ^ 
To 8 ydSi Brokdcloth, a $4. 
4 pr. Shoes, a $1...«-.^ 



..$8:00 
..400 



-il. 



T^ama^ Yeomans. .• ^ ^ • •:, • > tlV. . 

To'200bu. Qo(m, a70cts..>.*»^^.....f4.... 

J. i 9 - 



Jisf^tf B. 5ioeef • • •• .^.i-i^.. 

To 30 quintals Fish, ^$3'y5. 



George CarpMJtet,\.*j, *;....... Dr, 

To 200 ;bs. Cheese, a 8 cts .)$]600 

*^ 1 firkm fintter, 76 Ihis., weigkt^tuh 10 lbs. 
■ ^66faS0ots;.... 13-90 



• ArcMald Truey ^.....^«». Br, 

To2bbls, Flour,a$10..... ..;. $20*00 

« 25 lbs. Lard, a 10 cU.. ../... , . 2-60 

(« Sbu.Salt, i»66et0...<..^.......^>. 198 



27 



12 
140 

112 
29 
24 



I GO 

0^ 

i 

60 
40 

00 

00 

00 
00 

50 
20 

48 



y Google 



B|f . Thpmw h ^jgfirmt ^ «. Tiid»Ui Dr. 

Deo..l^^ ^* 6 gallB. Wine, a |4'25 per gallon. . . . ^ .^(to 

«W7-4?d».iJjs/Citt:;;.:.....,-,..:i..:,..-.:....$22-5o 

I81&-Jttt. J^ •^^Iljr4»«l.^,>,,w... -.•♦.. ..3130 

'■' '■j'\:_ " <g3'fi» 

Siwf<m,J'ien.i;i8W: «.tJsDaLl. 

deceived i^ -JaEmetWtrdeHtlireedoHlMiMkdeMRti. 
J^tfrtim; ;;Ww»U1816: ' SIMSoN BSR^iMrDT. 

. Aeceit^ ^' imuHhuthiaft^^ fo«mi>te doltakto fii fbll of aU 

Hujctoititi. HORACE RITTER. 

j^otton, 1>M. 3l,Td27. ■ . . 

: ^?ecetji( for moketf^ paH a^^aiicie* 
Re^eited-of Leonard Temple jeventy-two pounds and eleven 
•hillingi, uniitr TiotFlbr ttse wito 6f 6H6 Imndred and wventj- 
tw6 poulid», tkkd datedat finfieM,* Oct. 97, iBSd. 
Moston, Jh^ugt^'^Ti i&B^ • ' 0i THOMAS. 

• -ill order /or money» 
Melrara. R. FMter d^Oa. 

ta^ J4raea -Tfaoraafl •or order «}ei^A dbffa^ Mftbtl Uxw thail Ibe 
yoilrreoeiplierilie-flame; - SIIBELAII -SP«^^ER. 

io#to«5«}A16,.1838..... 

t .... A^.or^S'jfof^^fodai. 
Ma AlWoftJfiOJnejr, 

fay th^ .bettef.-t«¥€Bll/-o»e A^Qffnhm gflbdi &»n| your atore, 
and chargK M Tpitf.ob0dic«lt«ftt?aBt, 

<>^^4ri2««-31, 1827. R. RAYNAL. 



eeiitt 

mi ^. ^ ^^ .^ , 

Pre*nla.it for pliymtfift. 
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